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CORRIGENDA IN THIS VOLUME OP GENERAL RESULTS. 

Page xvi., 1?able 6, heading of last column, for mean read year 

— 21, Table zxxviii., column “ March ” mean for 22^, for 448*6 reoc? 648*6 

— 22, Table xxxix*, column “ Winter ” mean for 10^ for 0008 read 0036 

— . 33, Heading of page, for Magnetic Declination read Horizontal Component of Magnetic Force 


CORRIGENDA IN THE VOLUME OF OBSERVATIONS FOR 1845 and 1846. 

Pa^e 111, column “ Gtitt. Mean Time,” October 5^ read October 1*^ 17*^ 

— 116, Dec. 3<i ID 40“ Declination, yiir 26“ 67^*61 rmrf 24° 67'‘61 

— 163, Feb. 14*^ 18*^ wet Thermometer, /or 33°*3 read 30**3 

— 163, Peb. IQ^ 18»S wet Thermometer, /or 36“*6 read 36°*6 

— 166, March 21^ 9»», Diff., /or 1“*4 read 2°*4 

— 220, Aug. 14‘i 14*», dry Thermometer, /or 66“*3 read 50“*3 

— 246, Oct. 21^ 13**, Barometer, /or 29*04.5 30*045 

— 312, 2d division, column “Gott. Mean Time,” /«r 2^ 2** 0“ read 5** 2** 0“^ 

— 312, column Gbtt Mean Time,” for Sept. !•* 23** 0“ read 1** 22*' 0“ 

— 340, first column, first line, /or Nov. 17** 8** read Nov. 17** 6** 

— 342, heading of page, for 1846 read 1846 

— 343, last line, for Dec. 'd** ^9*» 16“ read Dec. 9** 9** 15»* 

— 380, Juno 12** 18**, Dry Thermometer, /or 67" 0 read 67“*0 

Note. — All the hourly ob8#?vations of the hifilar magnetometer, from Dec. 4^ 3** 1845 to the end of 
the year 1845, must be increased one scale division, the iftorroction of — 1 scale division (see 
Introduction, 1846, 2io. 43) ^having been accidentally applied, twice., All the other Observa- 
tions were corrected aright, and daily, monthljv, and other mean values, are unafFected by the 


CORRIGENDA IN THE VOLUME OP OBSERVATIONS FOR 1844. 

^ r 

Page ^42, Table xi., transpose headings Summer ” and “ Winter ’’ 

— 352, Table xix., first column opposite January, /or 528 read 522 

— 404, 3d line from bottom, for 36®*63 read 36®*63. 

— 424, 2d line after Table xxiii.,/or llange =6*774 in. read liange =lY7i in. 


CORRIGENDA IN THE VOLUME OF OBSERVATIONS FOR 1843. 

61^ 4th line^rom bottom, /or April 7** 14** 0“* read April 4*^ 14**, 0“ 

— * ^41, last lino, /<A 0*00003 read 0*000030 
— . St6, Table xv., mean forVaiiOri, jfer ^8*31C read 29*316 ' 

— ®2c6. Table xv., meaf^ fbr June C,Ver 26*189 reaC 1'9*189 ‘ 
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GENERAL RESULTS OF THE MAKERSTOUN OBSERVATIONS. 


1. The detailed rosidts of the Makerstoiin Observations for each of the years 1842, 1843, and 1844, have 
already been ^iveii in the volunnrs containing the observations for these years ; tlu^ dt^tailed Tables of .Results 
for the years 1845 and 1846 ar<^ ^iven in pa<j:cs 1 to 86 of this volume: o^eneral conclusions from the whoh^ 
scries of observations from 1841 to 1846, together with those from the monthly mean values till the end of 
1819, are ijjiven in tlio ])ai>es immediately following. 

2. In considering the folloAving inv(\stigations, it will be of importance to bear in mind the numbers of Ob- 
servations made daily, upon which the separate results depend ; these are noted in the following scheme 


Year. 

1841 and 1842, 
1843, 

1844 and 1845, 

1846, 

1847, 

1848 and 1819, 


No. of Daily OLs. 

4 , 

9 ,* 

24 , 

9 ,* 

5 , 

2 , 


liitorvals and Timos of Daily Observations. 

Three hourly, between 20^ and Gottingen Mean Time, 

Two hourly, between 18^’ and 10*^ 

Hourly, 

Two hourly, between 18*‘ antf 10*’ 

Three hourly, between 20*’ and 8*’ 

At 23*’ andV>*’, * ’/. 


3. All the monthly means from incomplete iiurnal scries have been reduced to means from hourly obser- 
vations ; the corrections having hedn deduced from the means the corresponding hours in 1844 and 1845, 


MA'GNETIO Deolination- 

TABii^i 1 . — Montl^Jy Means of Magnetic Dejlination^.t Makerstoun. 


Month. 

1S41. 

• 

• 

1S42. 

• 

1843. 

^844. 

1845. 

1846. 

1847. 

1848. 

1849. 

1 January !i ^ 

• / 

25 25-50 

25 20-60 

25 14-09 

93 T)8-95 

25 02-74 

55-73 

24 47-90 

February 



30-FJ 

« 21-91 

* 18-93 

13-88 

08-06 

02- ,54 

54-47 

• 47-74 

March 

1 

29-54 

24-35 

17-84 

1.1-14 

07-44 

02-60 

• 54-66 

47-30 

April 

• 

3:i«io 

23-79 

18-28 

11-34 

06-67 

02-47 

53-67^ 

» *'10-31 

May 

' 

• 

• 2y-8(i 

23-51 

17-30 

11-35 

06-02 

25 00-00 

53-10 

46-21 

June 

' 

59-30 

g 25-25 

16-58 

1 1-22 

06-12 

24 59-69 


•45.8> 

Jflly 

• 

28-51 

%23-59 

16-51 

11-10 

06-08 

•59-52 

• 51-59 

g 44-14 

August 

:2r) 35-87 

27-02 

22-33 

17-36 

10-65 i 

*05-62 

• *59-11 

50-50 

• 43-72 

September 

32 21 

28-04 

20-92 

17-tO 

• lojif 

05-40 

,57-20 

*49-11 

42-75 

October 

29-86 

2€.89 

21-75 

. 

10^*6 

(H-154 

50-62 

•4«-20 

43^0 

November 

31-09 

:^M9, 

19-09 

14^47 

Oli-57 

^ 03-6^ 

5*(v8I 

*48i83 


December 

• 

!: * • 

24-64 i 

L_LxJ 

19-2P 

* fl4.21 

08-34 

03-08 

• 5.V91 

• 49-24 

# 

• 

• 


’* In the months of November and iff aemher 1843, an objl?rvation was made at 23’' Gottiffgen Mean Time. In lg46, 12 Obser-i 
vations were made daily ; tlie intermediate ^bservatioriJ^ (at 23*', I**, and 7’', (Jottingen Mca|| Time) are croplbyed for the diurnal 
period and ranges only. 

M.\G. AND MET. OBS. 1845 AND 1846. 




Xll 


General Results of the Makerstoun Observations. 


Mean Westerly Declination and its secular change , — The mean declination for each month in each year, 
from August 1841 till November 1849, is given in Table I. ; it diminishes generally from month to month ; 
in the mid-summer months, however, it frequently increases. 

4. The mean declination for each year, with the yearly value of secular change and its mean value for each 
four years are given in Table 2 : the mean for 1841 has l>een deduced in assuming the change from 1841 to 
1842 the same as that obtained from a comparison of the observations for four months of 1841 with the 
observations for the corresponding months of 1842 ; and the mean for 1849 has been found similarly from 
the comparison of the observations in the first eleven months of the years 1848 and 1849. 

5. The mean yearly value of the secular change from the last column of Table 2 = 5'*92. Some irregularity 
appears in the values of the secular change from year to year, especially in those for the years 1846-1849, com- 
pared with the values for the preceding years ; this marked difierence, it is conceived, is not due to instrumental 
error, because no such amount of torsion in the suspension thread of the declination magnet has existed to pro- 
duce it ; and the observations of the bifilar and balance magnetometers indicate a similar variation in the 
value of the secular change for the year 1847-8. In that year, great magnetic convulsions occurred, the effects 
of which seem to have extended into the years 1848-0. 

6. The last column of Table 2 appears to exhibit the variation of the yearly value of secular change ; its in- 
crease as the needle moves farther from its greatest westerly position. Between 1842 and 1847 the secular motion 
from year to year is moderately equable. This is not the case with the motion from month to month, which is 
occasionally retrograde. Wo are induced to conclude, therefore, either that the secular motion varies from 
month to month, while nearly constant from year to year ; or that the secular motion being uniform from 
month to month other motions are sui)erposed : in either case, by reducing the mean positions for the several 
months to one epoch, the residual variations will be more clearly exposed, and it may be determined whether 
thtty obey any law related to season. Since we are aware that the secular motion for the same place is sometimes 
eastwards and sometimes westwards, it does not appear necessary to Ibrm any other hypothesis than that the 
secular change is the excess of the motions in one direction over those in the other, and to determine whether 
the amounts and directions of motion have any relation to season. 


Table 2. — Yearly Means of Magnetic Declination and the Secular Change. 


<1 

t Mean 

W. Declination. 

1 

1 

c Secular (’hangc. 

Y car. 

l-jftCh 

*1 ear. 

Moan of 

4 Years, 

1841 

1842 

1843 
n 1844 

1845 

1846 

1847 

1848 

1849 

0 f 

25 3368 

25 2845 
i 25 22-85 

( 25 1706 

25 11-32 

25 5-97 

24 59-65, 

24 51-81 

24 45-12 

f 

5-23 

5.fl0 

5-79 

5-74 

5- 35 

6- 32 
74^1 
6-69 

r 

5v59 

5- 6£ 
5-80 
fi-H 

6- 30 • 

€ 


7. Annual Period of Magnetic Decimation, — In the discussions for 1844 the apparent law of annual varia- 
tion haf btCin offered with some confidence, and that chiefly because of tilt’s* considerable agreement of four years’ 
observajiions inhere the variations were of the smallest order. In the meani for 1843-6, the proportional parts 
ot** the yeaxl^ secular cliaage being eliminated, the variation of tlje mofathly means is under*o/<f^ mimitt ; since 
t^ie varif^Sms fr^i month do month are so small, it is evident thatj-iuVorder to detect any relation to season, 
the ^eatest care piust be taken to avbidtajl instrumental eiTors • for this reason it appears proper to consider 
at first the rcsultij from thdse years^^mly (^^3-6), duna^ whicli^ a suflici^nt number of daily observations were 
niiv^Cfeto give the^ontljy meailB withc^it any considefeble error. The mcens for the first of these years (1843) 
afe ail^ct^ to *some* extent ^ith torsio^i of the smspeneion thread, which^ broke j^adually in June; on which 
account the mcalk of May and July^hSis beejj^ substituted fey: June in Tfcl^e 3. " - ^ 




Annual Vakiations for the Magnetic Declination. 
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Table 3. — Monthly Variations of Magnetic Declination free from Regular Secular Change. 


Month. 

1843. 

1844. 

1845. 

1846. 

1 

1 

' Mean of 
i 1843 
and 
! 1844. 

I 

Mean of 
1845 
and 
1846. 

Mean of 
4 Years, 
1843-6. 

18 

Oorrec 

Maker- 

stouii. 

if, 

ted by 

Green- 

wich. 

• 

1848. 

1849. 

Mean 

of 

3 Years, 
1847-9. 

January 

+ 0-15 

/ 

+ 0-90 

+ 013 

+ 0-34 

1 

1 * 
i +0*53 

/ 

+ 0-24 

+ 0.38 

-0*38 

-0-44 

+ 0-51 

-034 

-0-08 

February 

+ 0-04 

-0*29 

+ 040 

-0-07 

1 -042 

+ 047 

+ 0.02 

+ 0.05 

+ 033 

-0-13 

+ 0.06 

+ 0-04 

March 

-004 

-0-90 

+ 044 

-0-21 

-046 

-003 

-025 

+ 0-74 

+ 0-75 

+ 0.68 

+ 024 

+ 0*55 

April 

-012 

+ 0.02 

-M8 

-0-50 

-004 

-0.84 

-044 

+ 1*24 

+ M7 

+ 0.31 

-025 

+ 042 

May 

+ 0*08 

-048 

i -0 69 

-0-67 

-049 

- 068 

-0.44 

0-00 

+ 048 

+ 042 

+ 0.21 

+ 0‘24 

Juue 

+ 0*()() 

-072 

i -0.34 

-0-09 

; -0 05 

-021 

-0.14 

-028 

-0*20 

-069 

i +041 

-017 

July 

+ M2 

-0.31 

1 +0-02 

+ 035 

; +041 

+ 0.19 

+ 0.30 

+ 0-18 

+ 0.10 

+ 0.09 

- 071 

-017 

August 

+ 0-34 

+ 1-02 

! +().05 

+ 0.37 

: +0-69 

+ 021 

+ 0*45 

+ 0-40 

+ 0-27 

1-0-32 

-0-60 i 

-020 

September 

-0-59 

+ 1.21 i 

+ 025 

+ 0.63 

+ 0-33 

+ 0.44 

+ 0-38 

-0-88 

- 1-03 

1-145 

-101 1 

1-1-04 

October 

+ 072 

+ 011 i 

+ M2 

+ 0*25 

+ 042 

+ 0.69 

+ 0-55 

-0-83 

-0-25 

1-0-38 

+ 0*10 i 

1-027 

Noveinher 

-146 

-04.3 

+ 041 

-013 

-0-94 

+ 014 

-040 

-0.01 

|-048 

-0-19 

1 +0-92 1 

1 + 016 

December 

- 0-87 

-0.21 

-0*34 

-025 

-053 

-0-29 

-041 

-028 

- 0-36 

+ 0-84 

f+1-06]; 

! 1 

+ 0*53 

! 


8. Table 3 has ]>ocn formed from Tabic 1 in the following manner ; the monthly means for 1843, 4, 5, and 8 
were reduced for mean secular change to January of their respective years by the correction 

M,, + 0'*48 X u 

where M,, is the mean for the month after January, and 0'*48 is tln^ approximate mean value of secular 
ehang(‘ for one month. If m be the mean of the twelve resulting quantitjps^for any year, the numbers in 
Table 3 are obtaiiuMl by the formula 

-f 0'-48 X n — m 

The numbers for 1847, 8, and if, were obtaTned in a similar manner; 0'-63 being used instead of 
for 1847, 0''62 for 1848, and 0'’56 for 1849 ; the ^lue of the secular change for 1847 has been obtained by 
comparing the last six months ^f 1846 with the corresponding mdnths 1847, an4 the first six of 1847 witii 
the corresponding months of 1848 ; that for 1848«^"as obtained similarly. The means for lf|41~2 arc nof in- 
serted, as they were too much affected by torsion atid broken susjxmsion-thrcads to be ci* use in this investigation. 

9. Tlic interpolated epgi^is of nipaximum and minimum, from the mean of 4 years in coluiim 8 of Table 3, 

are, — * 

A minimum of westerly declinatiyn in the end of April ; 


A inaximuiti \ in September; 

A minimum in the beginning of Deceiulicr ; 

A maxmium f in the end of January. 


Tliis result is shewn v^th considjftiblc fidelity in each of the four years ; the greatest variations from it 
can be traced to torsioi^ of the susjlii^sion thread removed at the particular epochs : the means, for 1846 ^ve 
accurately the l*esult of the mean* fo«*tfie other three^ years. • • ^ 

10. The year 1847 was one of great crufgnetic disturbance, and as only 5 observations were made claily, the 
effect of the disturbed observations on tlie monthly means is the more considerable. Thinking it possible that 
corrections for the 5 observations mjglif be obtained with greater accuracy from complete series made^s^here 
during the mmc year, 1 applied? to Mr* Airy, the Astronomer- Royal, for this end. I have to thank 
nishing iric with cofreciions obtained froiii tin? Greenwich Observations for that year. ^ ffhese corUBC^ns having 
been applied, the resulting variations, ol€ainca as previously indicated, will be foiinS coluiftn JO of fT^ble 3 ;< 
they give almost exactly the same result as thcf quantities oorreefted l|p^th^ Makerstoun Obser'^tions for 1844 
and 1845: according to both, there#is a slight in^jxifhum exhil>l'i|}d in t^ngust, •but othe^ise the result 
differs considerably from that given Jiy t^e preceding ye3rs. Th% obsqfvationiS for *1848 a^d 1849 op^tlie 
whole indicate a iWilt not differing^ greatly from, ^hati for 1847; and^hen we *exajpine*the mean* for thef 
3 years f847-9, as in the last coltimn o£ Table 3 (whe^je the mean of j^lunml § and 10 has been taken for 1847), 
we find a similar but ruRre regular ^ult. The valfte of the condusions from the observations*fo» 1843^-6 
depends upon the consistency of theipfictial results ancFthe regularity of the secuAir motion from y^ar to year ; ^ 
when it is pointed out that the means 1847, 8j*and 9, are deduced from but fey daily observations, *it should 
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General Results of the Makerstoun Observations. 


also be stated as very probable, that the errors in the corrections employed (to reduce the means obtained to 
those derivable from complete series) arc insullicient to account for the differences of these variations from those 
for the preceding years ; as is evirlent for the year 1847, corrected by two very different methods. The only 
evident explanation remaining is to be found in the varying secular change for these years ; and it does not 
appear at all improbable tliat the difference is connected with this variation. It has been shewn that the annual 
period has appeared inverted when the sign of the secular motion was opposite ; it is the most remarkable fact 
in connection with the difibrences of the results for the two periods 1843-6 and 1847-9 that they are cxacthf 
the inverse of each other (see columns 8 and 13 of Table 3): the completeness of the opposition in the double 
maxima and minima appears too curious to be accidental. If the latter result be a true exposition of the annual 
law for these 3 years, it will follow that the inversal of the law observed at the same time with an opposite 
secular motion is not necessarily a consequence of that opposition.* ** 

Dtferences of the Doth/ Mettns of DcrVination from the Means for the corresponding Months. — ^The discus* 
sion for 1844 will be found in the volume for that year, page 332, the results for 1845 and 1846 are obtained 
from Tables I. and LI. of this volume. 


Table 4. — Means of the Westerly and Easterly Departures of the Daily Mean Magnetic Declination 

from the Monthly Means, with their Differences. 


Month. 

Mean Westerly Departures. 

Moan Easterly Departures. 

DifT. of 
Mean 
Depart. 

1 Mean Departures, without reference to 

1 Direction. 

1844. 

1845. 

1846. 

Mean. 

1844. 

1845. 

1846. 

Mean. 

1844. 

1845. 

1846. 

Means 

Month. 

of each 

3 Mouths. 

Jan. 

0-48 

0-59 

0-51 

0-53 

0.09 

LOO 

0-48 

072 

- 0-29 

050 

, 

0-74 

0-49 

0-00 

O-Ol 

Fob. 

070 

064 

0-92 

0‘75 

075 

054 

092 

071 

+ 0.01 

0 72 

059 

0-92 

074 

0*63 

jVIar. 

' 0..35 

0-43 

0-80 

0-53 

0-41 

0-80 

059 

000 

-0-07 ! 

0-38 

0-50 

0-68 

. 0.54 

0*01 


077 

053 

0-80 

070 

:)«ii 

LOO 

059 

0-07 

+ 0*0:^ i 

0-53 

070 

OGS 

004 

0-59 

May 

0-44 

0-58 

083 

0 02 

005 

0‘54 

0-01^ 

0-00 

+ 0 02 I 

0-53 

0.50 

070 

0-00 

059 

June 

0.40 

0.31 

0-88 

0-54 

0-37 

0-37 

O-HS"^ 

0.54 

0-00 ! 

0-38 

0-35 

0-88 

0.54 

0-58 

July 

0-61 

0-45 

0-94 1 

: 0-67 ' 

0-49 

03 1 

0-87 

0-50 

+ 0-11 f 

1 0-54 i 

0.37 1 

! 0-90 

i ().00 

0*()4 

Aug. 

0-70 

10-70 

1.31 

0-93 : 

0-41 

0-05 

0-98 . 

0*08 

+ 025 

0-52 i 

0-70 ! 

L13 : 

0-78 

0-75 

Sejit, 

0-87 

0-50 

1< 35 

0-93 

0-58 

0-48 

L35 

0*80 

;+o.i3ji 

070 j 

0-52 

L35 1 

0-80 

0-80 

Oct. 

131 

(0-55 1 

MO 

1-02 ' 

0-00 

0-00 

0-60 

0*62 

+ 0-40J 

0-87 ‘ 

. 0-58 i 

0-79 i 

0-75 

080 

Nov. 

040 

1-05 

0-91 

0-79 1 

003 

LLl 

0-71 

0-83 j 

- O-OI |: 

0-49 : 

LOO 1 

0-80 1 

0-79 

070 

Dec. i 

i 

0.38 

. 0-04 

052 

0-51 I 

072 

000 

005 

0-00 i 

-0-15 i 

!; 

0-50 i 

0-02 i 

1 

0-58 I 

0-57 

■ 


11. The conclusions from this Table arc: — 

l.s'f, The daily mean declination d(*parts farthest to the west of the, monthly mean in August, Scptcnjbor, 
and October, on the average about 0'-96 : the average de]>arture for euclii three o'l the remaining nine months 
i^ nearly constant ; about O'- 60. 

* l,havo pointed out in a paper on the magnetic declination read before die Iloyal Society of Edinburgh, May 3, 1H47, that the 
annual variation is uivertcd when the secular motion has an opposite sign. M. Auago made an indistinct approximation totjtiis fact 
in coiii^ja^i '.g the oliservations of Oaj^sini with those ol‘ BowniToii (1810), Annale»^U Chirnie, xvi., p. 60. M. Kaemtz also alludes 
to the fact i» comparing Cassini’s observations with observations by M. Kui’FFEr and M. (jAUSS (KmnU Lchrbuch^ iii., 426). In 
fboth dases tKe fewness of the latest observations are considered to render the<;’on elusion doubtful. Dr Llo' u has recently distinctly 
stated th^fefet from ^he com’i)»,rison of Cassini’s observations with his own ,2Vtt»if Roy. fr. Ac. xxii., May 1846). The following is 
from the abstract of my papeV “ The a^mual period of magnetic declination consists of a double oscillation, having nearly the fol- 
‘^lowing epochs cef maxima and minima : — • V. ^ ^ 

“^A max. .Tan. 30. min. Aprjji 38. * The max. Sept. lb. A min. Dec. 10. 

^ ‘ The autho/ examines Cassini’s obseWations (1783-7). j^lthc.ugh they confirm this law tusome extent, it is not conceived that 

** th^y can be trusted for ifuch a deternui\At>*on. The author also verifies his result by ^rouping a large mass of modern observations. 
“ The observations at Washington [1840-42], ami Toronto [1841 4'^], [discussed inti paper] with other facts, prove that theoscilla- 
“ ction is inverted, when the seculaj* motion of the needle has an opp^isiio sign : and Colt^^'^l Beaofoy’s observations [1817-20] seem to 
prove, that when the secular moiion is zero, the annual period is a combination of C o oscillations for a positive and iiegativo secular 
^‘motion.” (iVjceedwps JBoy. ^S'oct.J^dw. May 1847.) ' * 





The daily meati decliwtioti dejuixts &Tthei»t to the eaist of the ihoafyy the miNhlifOtti 

August to February ; the fUeaaa for 184^ and 1845 (which hre most to he depeuded^^^^o^^ this investigiiHcm) 
indi^te November, December, uud January, as the three months with the greatest average departure to the 
east, about (/ QO : the least mean departures to the east occur in June and July J thtf average being 0^-56, 
or, by the means for 1844 and 1845, 0'*38. . 

3df, The mean westerly departures are most in excess of the mean easterly departures in August, Sep^ > 
tember, and October, and 4ie latter are most ih excess of the former in December and January* 

4eA, The mean departures, without reference to direction, are greatest in August, Se^d^ember, axid^ O ; 
the average being 0'’80 : thoy are least in April, May, and June ; the average is (^"60 nearly, Ihe ^iUeamK of 
each three months in the last column of Table 4«being under consideration. This resuft g^eraliaeS in 
the volume for 1844, p. 332, as follows : “ The average difference of the daily means from the mohfhlyineiDS 
in 1844, was a minimum when the mean westerly declination was least, and a maximum #hen it was 
greatest,’^ • 

6th^ The mean departure of daily mean declination from the monthly" means for 1844 = 6'‘56 

; ...1845 « 0''62 

.1846 « 0'-82 

. 3 years = 0'*67 

The mean for 1846 is probably too high, owing to the incompleteness of the diuTnal series of observa> 
tions. 

Annual Variation of the Diurnal Ranges of Magnetic Declination. — ^The diurnal range of motion of the 
declination magnet varies from month to month : the following Table contains the mean of all the diUTnal 
ranges for each month, as deduced from the usual daily observations : the means for 1844 and 1845 only are 
comparable with each other. 


Table 5. — Mean Diurnal Kange of Magnetic Declination, as de^pc^d from the Ordinary Daily 

Observations. 



1 



• 


• 


■■ 

HI 





V'ear. 

1 .fan. 

! 

Feb. 

March, 

.. A 

-April. 

• 

May. 

Ju^O. 


n 





1843 

, 

5-66 

10*09 

10*12 

12*38 

11-00 

/ 

1^.13 

12*30 

11-78 

12*67 

r 

/ 

9-65 

/ 

5-85 

^-63 

, 

10-10 

1844 

9-00 

10-28 

16-21 

15*88 

13-48 

12-41 

12*36 

14-02 

15-22 

15-69 

•15-91 

n-22 

13-42 

1845 

13*98 

12*98 

14*20 

10*57 

14-07 

13-77 

13-09 

16*65 

16*66 

13-51 

10-98 

10-91 

13*95 

1846 

9*10 

9*21 

13 70 

15*83 

14-70- 

13-6() 

14-69 

14*89 

17-03 

13-81 

10*31 

816 

12-92 

1843) 

1846f 

7*38 

9*65 

• 11*91 

i4-io; 

. 12-85 

• 

12-86 

13-50 

1,3-34 

kO 

00 

1-.. 

^1-73 

8*06 

• 

7-{M?' 

• 

11^1 

1844) 

1845/ 

11*49 

11-63 

# 

15*20 

16-82* 

13-78 

13-09 

12-72 

15-33 

15-94 

. 14-60 

13-44 

>118)6 

13-71 

^Meanll 

ofttUj 

9*43 

10-64 

• 

• 

13*55 

1 

- / 
rti-fe 

13-31 

• 

12*97 

t 

• V 

13-11 

14-33 

15-39 

1 • 

13-16 

10-76 

■ 

9*48 

• ' 

12-61 


12. Prom the means for 1844 and 1845 in Table 5 we find, that the mean diuraal range of the hoiMy^ser- 
vations is greatest in the months of March and April ( = 15^*70), and in the months of August and* Sept^ber 
( rs 15'’68) ; that4t is leastin 4he mpnth<s December and January ( = ir;27), ap4 in the nmnl^s of Ju^e* 
and July ( ssr 12'*90). This result may#be stated generally thus *The angles bicluding die diurnal* 
tions of the declination magnet, is greatest immediately aft(sr th^ venyibaufl bdTore the |iuti 2 xnn{d eqi|in0x, jiaa 
it is least at the winter and at the summ^^ solstices. ,Thb means fro>i|L the imcipmpletb ^diumal^SP^** of ^184$ 

’ and 1846 indicate the same law. Th^ qu^tities given in Table 5 Sf’U ob^ned from the oidingry 
vatians, and while they are sufiddently comparative to mdicate the varianOn of Tsiftge jvith* seas^^^ wly * 
observations are in no year« suifitaent^^inerous to give the absolute dSilh^ tinges f 1844 
watch was kept over tl^small^t various, and so %nafiy additional obsecrations 
probable, t^t Table LX. for 4844»#p^00, conta^s viry niaarly the absolute fau|es tor 
meters : a similar remark will apply t^Table l 4 .,«pt 28 of tlus volum^» 1^ 

MAO. ANDMBT. OBS. 1845 AND 1846. 44 
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extent; the flmaller d^turbances not having been observed with the -same completeness in that year. The 
mean diurnal ranges for each month from these two Tables are as follow 



Jan. 

Feb. « 

March. 

April. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

Year. 

1844, 

11'‘63 

13'-63 

19'-36 

19'-10 

14'‘83 

12'-80 

13'*36 

16'-68 

17'-74 

19'-26 

19'-66 

12'-95 

16'-89 

1845, 

ir -81 

16'*31 

16'‘62 

ir-oi 

14'-67 

13'-82 

13'-72 

17'-79 

18'-20 

14'-48 

12'-64 

15'-01 

16'-68 

Mean, 

U'-72 

14''47 

ir-94 

18'-06 

14'-76 

13'-21 

13'-54 

17'‘18 

17'-97 

16'-87 

16'-15 

13'-98 

16'-74 


These means give the same law of variation as that already found from Table 5, but the values are con- 
siderably higher. From the means for both years we may conclude, that the mean angle, including the diurnal 
oscillations in years of moderate disturbance at Makerstoun, is about 18' at the equinoxes, about 14' at the 
solstices, and about 16' for the whole year. 

Annual Variation of the Ranges of the Monthly Mean Diurnal Variation, — We have considered above 
the annual variation of the mean ranges for each day, we now give in Table 6 the ranges of the mean diurnal 
variation for each month, Tlie first four lines contain the diurnal ranges of the means of all the regular daily 
observations made in each month ;»and, as in Table 5, only 1844 and 1845 are comparable with each other: 
the last line contains the range of the hourly means for each month, as deduced from the observations for the 
4 years given in Table 12. 

13. From the last line of Table 6 it appears that when a sufficient number of observation# is employed, the 
range of the mean diurnal variation is nearly constant for the six months, April to September, being on the 
whole rather larger for the first three than for the last three of that half-year : the mean range for the whole 
six months is about ll'*0. The range is nearly of equal value for pairs of the remaining six months, namely, 
for March and October ( = 9' *2) ; for h^bruary and November (=7'’3) ; and for January and December ( = 5'*9 ). 


Table 6. — Ranges of the Mean Diurnal Variation of Magnetic Declination. 


Year. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug, 

Sept. 

Oct. 

Nov, 

Dec. 

1 Mean. 

1843 

4-92 

8*35 

7*93 

1().52' 

9*93 

11-14 

9-95 

, «l 

10-83 

lC-75 

7-90 

4*63 

5-7.3 

7-54 

1844 

526 

8*36 

9*94 

10-20 

8*96 

11-05 

1(V,06 

10*31 

9*95 

10*94 

9-28 

5-96 

7*67 

1845 

6-95 

1 7-31 

9*92 

13*0^:) 

12*42 

12-52 

10-86 

12-67 

10 53 

1 P-42 

7-50 

6-43 

8*40 

1846 

6*5,4 

6*05 

10*56 

12*58 

12*79 

11-41 

11-91 

10-62 

11*99 

9*24 

8-67 

5-77 

8-52 

Mean) 

&fall/: 

5*85 j 

1 

7*11 ' 

9*28 

11*29 

11-02 

11-61 

10-60 

10-83 

10*45 j 

41 

9*50 

t 

7-55 

i 

6*02 

8*03 


14. When we examine the range for each month of the mean diurnal variation as deduced from any single 
year’s obsef rations, we observe a similar result to that obtained from the means of the diurnal ranges (Table 5) ; 
namely, that the range is, on tWo whole, greater for the months near the equinoxes than for those near the 
summer solstiqe ; but as we combine a larger number of observations ' tjic dillerence gradually <lisappears, till , 
(as we see in the mean of four years’ observations, Table 6) the only difference appears* in the slightly greater 
range for the months immediately Ixffore the summer lolstice ^han for tho^e immediately after it. The differ- 
eilie betwixt the two results is, therefore, in all probability, due to iiTegulir causes, which sliift the epochs of 
the extreme positions of the magnet. ♦ That this is the case will be rend,eled nearly evident by tlie ranges of the 
diurnal, variation as deduced from the 17 days’ observations '^rith least irregular disturbance (see 1844, 
p. 339, and p. 6 «‘>f this volume) ; they are as follow, 

Jau. ^ ^eb. March. April. May. June. .July. Aug. « 8ept. Oct. ]Nov. Dec. 

3'*43 4'-54 7''81 11'‘55 9'*66 ll'-41 ll' ll ll'*18’ 9'-64 7'*70 5'-31 4'-ll 

f. , 'V . . . XT. • . ' * * 

Thjse, with Che exc^tJon of the range for May, Indicate 'gcnei, ally the constancy of the regular diurnal 
rfnge in the months from April tiR A^igust. Th 9 exception of May is easily explained by the fewness of the 
observations, ^ahd the method b^v ^which ^e’observatiops were s^lectdd (see volume for 1844, p. 339);; 

^ ^ 16. Sinee/then, th^ means of the diurnal ranger: differ from the diurnal ranges of the means, chiefly because of ' 
irregul^ir distun)i«g causes* which shift the ejKichs of fjhe extremes, the differences of the results will give some 
mearure of these disturbances. Tal.j^g the differences betwixt the last liUe ofrTable 5, and the last d^Table 6, 
we have,, . « ^ 

Jan. leb. Mareli. tApril, May. June, ^ July. Aug/^o Sept. Oct. Nov. Dec. 

3'-fia ^3'-68 4'-27 c3'*87 2'*29 l'-36 2'-.5l 3'(0 4'-94 3'-66 3'-21 3'-46 






Annual Variations for tub Maonbtic Dbclination* . xvii 

The difFemce is grater for March aod September than for the winter months, and it is least for June. 
Prom this then we conclude (as in the volume for 1844, p. 334) tha^ those irregular disturbances which render 
the mean diurnal range greater than the range of the mean diurnal Variation, have their maximum effect about 
the equinoxes, and their minimum at the summer solstice* We are still ignorant of the law of disturbances as 
affecting the position of the declination magnet at all portions of its diurnal motion ; to determine this, we may 
♦ consider the differences of the positions of the magnet at each hour, ^ from its mean position at the same hour 
for each month. 

Annual Variation of the Mean Difference of a Single Ohsei'vation of Magnetic Decimation from the Mmthly 
Mean at the corresponding Hour, — These differences have been obtained for the years 1844 and 1846 only, and 
the means for eadi month (from Table XIV., 1844, p. 346 ; and Table Xlll., p. 8 of this volume) are as 
follow 


Table 7. — Mean Difference of a Single Observation of Magnetic Declination from (1) the Hourly 
Means of all the Observations, and from (2) the Hourly Means of Observations on Days selected 
free from disturbance. 


Series. 

Year. 

Jan. 

Feb. 

March. 

April. 

May. 

Jttne. 

«Jul)^. 

Aug. 

Sept. 

Oct. 

Ifov. 

Dec. 

1 .Mean. 

1 

( 

1 

1844 i 

' 

1‘34 

140 

2-22 

1*87 

1*60 

M2 

1*43 

1*71 

1*9.3 

/ 

2*26 

2*30 

1*40 

1*71 

1 \ 

1845 : 

202 

1-82 

176 

1*63 

1*46 

1*20 

1*41 

1*86 

2*06 

1*66 . 

1*75 

1*63 

1*69 

1 

Mean i 

1-68 

161 

1-99 

1*75 

1*53 

M6 

1*42 

1*78 

1-99 

1*96 

2*02 

1*51 

1*70 


1844 1 

1‘31 

1-42 

215 

190 

1*63 

M8 

1-51 

1*77 

1*88 

2*15 

2*15 

1*34 

1*70 

2 

1845 j 

200 

1*72 

1-87 

1*56 

1*52 

M8 

140 

1*88 

2*11 

1*58 

178 

1*55 

1*68 

1 

•Mean ij 

1*65 

157 

2*01 

1*73 

1*57 

M8 

1*45 

1*82 

1*99 

1*86 

1*96 1 

1*44 

1*69 


1 6. The mean differences from both series give nearly the same result, wMcli is, on the whole, similar to that 
deduced from tlie diurnal ranges ; it may be stated thus ; — the mean departure of the declination magnqt from 
its normal ])osition for any hour is greatest nfiar the equinoxes, and least at the summer solstice. When 
examine the moans for the separate yeats,,we findlhat those for 1844 j^ve the result with considerable difl 


tinctncjss, the chief differerme consisting in the occurrtjficc of the autumnal maximum in October and Novcmbej|j 
ill 1845, on the contrary, the spring m5,ximum is ill defined at best (as id the 2d s^^ries,) while January is a 
inOifth of considerable disturbance. It appears evidept that two years^ observations are too f^ to exhibit ‘a 
law of this character free from all irregularity. The year 1844 appears to have been Remarkably adapted for 
exhibiting all the usual laws,o4» magnetic and meteorological variation ; it is on this account, gthat it wiirbe 
found generally in these discussions, that the combination of another year’s observations, does not serve to make 
the results already obtained in the volume for 1844 more regular. 


Anmml Variation of tfic Number ofVhservations of the Magnetic DeclinaMon which were Positive (West\ 
the Monthly Means for the Correspon^ifag Hours, — ^The following Table contains the numbers fiy each month 
of 1844 and 1845, witlf reference (1) to the hourly means of all the observations, and (2) to the hourly means 
of days selected free from irr<?giilar disturbance. * 


Table 8. — Number of Observations of Magnetite Declination in 100 to the West of their Hourly 
as obtained (1) from all the Hourly Observations, and (2) from those for SelectCj^ Days. 
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General Results of the Makerstoun Observations. 


17. From the first series, the numl>er of observations to the west of the monthly means for the correspond- 
ing hours was greatest in the 4 iiionths Deceml)er to March, there Insing on an average 6 more to the west than 
to the cast in 100 : the number was least in the months of October and November, there being on an average 
7 less to the west than to the east in 100. July is the only other month, in the mean of the two years, for 
which the number of observations to the west of the mean was greater, than the number to the east. The num- 
ber for each of the months from April till September varies little. 

18. From the second series, for which the mean hourly position is deduced from days selected as nearly free 
from disturbanc(^, the number of observations to the west of the hourly means was greatest in the 6 months 
from November to April, there being an average of 12 observations in 100 more to the west than to the east ; 
in the remaining 6 months, May to October, there is an average of about 2 less to the west than to the cast. 

The number of observations to the west of the hourly means (whether these are obtained from all the ob- 
servations, or from the undisturbed observations only) is greatest about the months December to March. 

19. By both scries, each year shews more observations to the west than to the east of the hourly mean posi- 
tions, liowtivcr obtained ; so that the greatest dejiKirtures from the mean position are to the east, the direction 
of the secular motion : the 2d scries shews this fact most distinctly, as might be expected, since the mean posi- 
tions arc nearly unaffected by disturbance. 

20. Annual Variation of the Probable Error of an Obaervaiion of Magnetic Declination from the Monthhf 
Mean for the eorrespioidinij ilemr . — It has been already shewn in the volume for 1844, }>. 351, that the probable 
error cannot be deduced on the assumption that the differences from th(> mean position are analogous to the 
errors in the observation of a constant quantity, since that assumption is inaccurate ; the difibrentnis do not 
occur tiqiially to the east and west of the mean, as is shewn in the following discussion ; nor is the number 
occurring within certain limits satisfied by the usual function of the errors obtained from the (‘alculus of proba- 
bilities, as will be found from Table XIX., p. 352, 1844, and Table XVJ., p. 10 of this volume. In conse- 
quence, a graphic interpolation has lieen employed to determine the probable error, that is to say, the depart- 
ure from the hourly mean position, for which there were as many observations with a greater, as there were with 
a less departure ; these, deduced from the two tables last referred to, for each month are ; — 



Jan. 

F«b. 

March.’ 


May. 

June. 

July. 

Aug. 


Oct. 

Nov. 

Dec. 

Mean. 

1844, 

0' 

'93 

0''94 

l'-35 

r-20 

1''16 

0'*78 

l'*04 

l'-2() 

l'*36 

l'-58 

r-51 

0'*90 

l'-]6 

184{5, 

V 

'38 

l'-25 

r-24 

l'-08 

r-08 

0'-91 

r-05 

•r-35 

l'-56 

r-14 

l'-27 

l'*09 

l'-2() 

^ean, 

V 

•15 

r*09 

r'29 

I'-r^ 

r-12 

0'-84 

ro4 


r-46 

l'-3G 

l'-39 

0'-99 

1M8 


These niiralwM’s on the wliole fotlow tlic sarnie law as the mean fliflercncc : The probable error of an obser-. 
viition of magjietic declination from the monthly mean of’ the corresponding hour (without reference to wliich 
hour) is least in .lune (♦!= ()'*84) and in December ( = 0'*99), and it is greatest in September ( = r’48) of the 
autumn months J'Tid in March ( = l'-24) of the spring months. The remarks already made in the case of the 
annual variation of the mean disturbance apply equally here/see No. 16. 


MoiTTHLY Variations for the Magnetic Declination. 


Table 9. — Mean Variations of Westerly Declination free frdm'Regular Secular Change, with 
rdfeience to the Moon’s Age and D€cIina»:ion.» 


Age.* 

* C 

f 

1843, 

1844. 

•» 

1845. 

1846. j 

Mean. 

After 

Moon 

furthest 

North.< 

£ ... 

1843 ,. ‘ 

18U. 

r • 

1845. 

1846. 

Mean. 

d. 

14-— 16 
17—20 
21—24 
k 25 — 28r 
^29’— 1 
‘‘ 2 — 5 
6-^ 9 
10— iS 

ja 

+ 0*24 
+ 0*42 
- 0*34 
*- Q »14 
- 0*33 
- 0*08 
+ 001 
+ 0-21 

1 

-004 

+' 0*24 

1 + 015 
+ 001 
000 
+ 0-03 
- 0*16 
-0-2S 

+ 0 ? 06 r 

t-<008 
-012 
-OJlfe 1 

+ ! 
+ 0 09 i 
+ 008 
+ 0*01 

^ hO - 35 ! 

- K 003 1 
+ 0 (M ' 
+ 0-22 1 
- VJ . 3 G 

1 -005 
i -0-32 : 

; i 

+ 0*15 

+ 0-V. 

-* 9*07 

-o*q4 

- 0*01 

- 0*07 

-002 

-008 

d. d. 

27 —^ 1 
2 — ‘ 5 
()— 8 
* 9—12 
1 ' 3— 15 
16—19 
20—22 
23—26 

^ 0.25 
+ 0,15 
+ 0-03 
''+ 0-68 
+o-ao 

-^5 

-o4> 

+J^06* 

+ 0*19 
-005 
- 0*18 
- 0*24 
+ 0*02 
+ 0*13 
+1j0i 
+ 0*12 

+ 007 
-012 
- 0*14 
+ 0 * 01 ' 
+ 0*06 ! 
+ 0-02 
+ 0*01 
+ 0*18 

+ 0*35 
- 0*04 
+ 0*11 
+ 001 
- 0*35 
-019 
+ 0*01 
+ 007 

+ 0*22 
-001 
- 0*04 
- 0*03 
r -005 
- 0*05 
- 0*14 
+ 0*11 







Monthly Variations for the Magnetic Declination. 


XIX 


21. Variations of Daily Mean Wcstevlif Declination with reference to the Moon\^ Age and Deelination , — 
Table 9 lias been formed from tlio Tables given in the former volumes of observations, and in tliis volume, 
pages 2 and 29 ; tli(3 means of groups of 3 or 4 days are given positive when west, and negative when east of 
the mean. 

From Table 9 it appears, — 

l.sA, That the westerly declination is greatest about two days after full moon. 

2(7, That it is greatest when the moon is farthest north. 

In both cases, the epoch of maximum only is well marked ; in the 3 or 4 days before it and after it. the. 
declination is most westerly ; in all the rest of the periods the variations are inconsiderable. When the small- 
ness of the variations and the large etfoct of considerable disturban(*,es arc considered, the results of the separate 
years are sufficiently consistent, to give a considerable probability to the truth of the conclusions : in each 
year, the declination was more westerly ahont the time of the moon’s great(‘st north declination, than for any 
other time. 


Table 10. — Diurnal Range of Magnetic Declination with reference to the Moon’s Age and Declination. 


Moon's i 

1 

1 



11 

After 

Moon 

: 

; 





Age. 

I 

184.4. : 

I 

1844. ; 

1 

1 

184.5. 

1846. 

Mean. 

farthest 

North. 

184.4. 

• 

1.S44. 

1 1845. 

1846. 

Me.in 

d. d. 1 


/ j 

'1 

/ 


d. d. 

/ 


; 



J 1 1 8 1 

9 . 7.3 

18-22 1 

14-80 

1.3-41 

I3-54 

27— 1 

10-84 

11-22 

: 13-99 

11-58 , 

1 1 -90 

17--2() j 

9-7.3 

l.)-90 i 

18-20 : 

15-12 

11-21 

2~ 5 

: 12-80 

15-48 

18-83 

12-18 

14-27 

21-24 . 

9-25 

11-59 i 

1.3.(M 

12-94 

11-85 

8— 8 

, 9-21 

! 14-11 

: 11-89 

I 13-42 

j 12-88 j 

g5— 2S '' 

11-20 , 

10-1.3 : 

12-41 i 

11-20 

11-24 

9—12 

9-38 

12-39 

13-47 

15-10 

1 12-58 

29-- 1 i 

9-88 ' 

n-5.3 i 

1.3-15 ; 

1 2*58 

, 11-73 

1.3—15 

10-19 

; 12-05 

12-18 

11-01 

12-10 1 

2 -- 5 ' 

10-07 i 

11-1.3 i 

1.3-88 : 

13-88 

' 12-19 

18—19 

8-91 

12-53 

M-70 

11-70 

1|.!)8 

8— 9 

11-92 ' 

11-08 

1.3-89 

12-98 

13-21 

20—22 

9-75 

1 % 1 8 

12-10 

13-82 

12-21 

10—1.4 

10-12 ‘ 

17-44 

1 2-, 31 

12-49 

13-17 

23—28 

11-00 

18-08 

12-00 

1 Ki-it; j 

: 1 

13-08 

t 


22 . 1 anatinn (if ihr Diurnal uMagui ta' Declination noth refereneetofIi<'u\1i>on\^ - lyr mni Derl'inh- 

tlon . — The ni(‘ans for groups oi'days given in Tahlc^lO have been deduced Irom the tables in the present and 

former voluiiKis. It results fn^in TalTle 10, — • * • 

l.s't, That the diurnal range is greatest (froni*4he mean of 1844 and 184o, = Id'-OO) 2 or 3 davs 

after th(^ sun and moon are in opposition: that it is least about 3 days before they. arc in conj-unction ^ th (3 
mean of 1811 and 1845 giv;irtg for tliat e}>och ir-28. 

2r/, ^i’hal the <Iiurnal i-ange is greatest ah<fut 4 days after the moon is farthest north ; the mean at that 
('j) 0 <‘h foi- 1811 and 1845 heiiig lf)''15 : that it^s least wlicn the moon is farthest north, an<l a4)oiit* three (lays 
♦ifU'r it is larlhest south ; the value from the means of 1844 and 1845 in both (3ns(‘s Ix'ing about r2'-3() : that 
.a secondary maximum of diurnal range occurs about 3 days htifore tlT(‘ moon i? farthest north ; the mean from 
, 1844 and 1845 being 14''U4. , * • 

The iudne of the ^u(^a ns of raug(*s is in all cases tal^e.n from tlie observations for 1844 and 1845, as the 

val»e for 1843 and 1848 is*im])erfe«t.^* • 

23. The means for^l 843 and 11?18 give the same results as the means for 1844 .and 1845 for both argnmerils. 
41ie o])servations for 1844 ^^xliiVi ted* these laws (se|3 No. 16.) with remafkahle distinctness : sevi'ral single 
lunations shewed the haw with rofereiic<‘ t(i tWe moon’s age very clearly; from these it appear( 3 d, that tl.y^ varia- 
tion of the diurnal range was greatest for the lunations about the equinoxes and, in coiinectio\i w ith the first of 
the conclusions above, when the sui^aiiTl moon were in opposition near the e((uator. (8(‘e voliimt^^^ir *1844 
p. 336.) The conclusions froiA the 24 I part of Table 10 are analogous to those already found, No.*J2. fgr the 
sun’s declirwition, aftd the resultijf for hotii ho(J[es may be stated thus : — The diurnal yifigc of magiuiic declina-’ 
tion is hiss when the body (sun or mc#n) lias its greatest northerly and southerly (iecliffation at tlui 
intermediate periods ; being greatest at the tw^ epochs w kai the h^y is* rather north of the exjuator. Th<i 

^variation of diurnal range in the lunar periods i^as grcat^is, or greatt^tftha*!, the yehr, the m^iiiis of 12 parts 
of the period in the former being comjyired, with those for the 12 impiths of the latter. *• 

• . * » 

24. * Variation of the Mean Dlffefej^: of a Single Observation from th* Monthly Mean for the corresponding 
Hours, with reference fomthe Mo^^yds /0eand DcelmafioyK — ^l^be results for the two years 1844 and LB 4 5 from 
Table KV., 1844, p. 347, and Tablf ^L, p. 7 of thif volume, are given in Tabl^ 11. 

The conclusions from Table 11 arq^almost idi^ntical with those from Table 1|). 

MAO. AND MET. OBS. 1845 AND 1846. 





XX 


General Results of the Makerstoun Observations. 


The departure of the declination magnet, at any hour, from the monthly mean position, for the same 
hour, is greatest two or three days after opposition, and it is least about the time of conjunction. 

2d, The departure of the declination magnet, at any hour, from its monthly mean position, for the same 
liour, is least when the moon is farthest north, a minimum also occurring after the greatest southerly declina- 
tion ; it is greatest about 4 days after the moon is farthest north, a maximum also occurring about 4 days before 
that epoch. 

25. There are slight irregularities in the resulting means of Table 1 1, which are to be expected where only two 
years* observations are considered. The variations of these differences are rather less for the period compre- 
hending the moon’s changes of declination, than for that comprehending the Bun‘’s ; the means for 2 or 3 days 
of the former being compared with those for the 12 months in the latter; if the mean difference for June, 
however, be neglected, the variations for the lunar period are quite as great as those for the solar period. 


Tablk 11. — Mean Difference of a Single Observation of Magnetic Declination from the Monthly Mean, 
for the corresponding hour, with reference to the Moon’s Age and Declination. 


AIoonV 
. AgB. 

1844. 

1845. 

Mean. 

! 

1 Varia- 
' tions. 

i| 

After 

Moon 

farthest 

North. 

1844. 

1845. 

Mean. 

Varia- 

tions. 

ii. a. i 



' / 

■i 

d. d. 

1 , 

‘ 0 



14—16 

218 

1-59 

1-89 

: +018 

27— 1 

! 1.46 

1-52 

1-49 ! 

-021 

17—20 

201 

1*87 

1-96 

+ 0-25 

2— 5 

I 1-97 

202 

2-00 

+ 030 

21—24 

J-45 

i 1-81 

1-63 

ii -0.08 

6— 8 1 

i 180 

191 

1-86 1 

+ 016 

25—28 i 

1-22 

i 1-79 

1-51 

1 -020 

9—12 , 

1 1-64 

1-71 

1-68 i 

- 0-02 

29— 1 

1-47 

l-()7 

J -57 

-014 

13—15 ^ 

! 153 

1-59 

1-56 ! 

-0-14 

2— 5 

1-35 

lf)3 

1-49 

-022 

16—19 

! 1-58 

1-78 

1-68 : 

-0.02 

6— 9 

1-82 

1-72.- 

^ L77 

; +0.06 

20—22 ! 

1-69 

142 

156 : 

-014 

10—13 

2-25 

1-49 

1-87 

i +016 

23—26 j 

2*08 

1 147 

L78 ! 

+ 0-08 


Diurnal Variations for the Magnetic Declination. 


2G. I)mrn<R Variatloii of Westerhf Dedbuition, — ^The discussions for 1843 and 1844 will be found in the 
volumes for these years; the tables for 1845 and 1846 are contained in this volume, pages 4 and 31. Table 
12 is fonn(S(J from a combination of all the ordinary daily oIk ervations made in these years in the following 
mannen Let A and C be the means frorp the 4 years’ observations for two hours n t i hours interval, the in-’ 
termediate hours having less than 4 years’ observations, a and c the me/iiis from the observations for 1844 and 
1845 at the cofresj)onding hours ; b„ the mean for the mG* hour after u, 'for which therej arc less than 4 years’ 
observations; then the mean for the same hour refirred to the means A and C has been obtained by the 
foiynula ' ’ • ‘ 


where* />,j — ' u — A. 


Bn - b'r 



-A 



27. and 9^ 10"‘, Makerstoun mean ti me, only, the hours have rot hod qh’^'crvations 

for 4 yefcrs; for tllese evwi ^lours, therefore?, i = 2, m = 1, and the f«>nnula is reduced to 


< f 


. B 




t ‘ C * C' », 

For 22^’ 10^, 0^' 10®, and 10®, f depends on 3 years* ob8ervatiorfifA844, 184'5, and 1846, and so there- 
fiA’e do d apd c in the formida for these hours ; and in^ovember and December the inean for 22^ 10® is de- 
duced frQm 4 years’ observaqons (see foot-note, p. xi.) This reduction^ evidently the simplest and leasi exact- 
ing that coul^be made. 




Diurnal Variations for the Magnetic Declination. 
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Table 12. — Diurnal Variations of Westerly Declination for each Month, as deduced from the Regular 
Daily Observations made during the Four Years 1843 to 1846. 


Mak. 

Mean 

Time. 

! Jan. 

Feb. 

March. 

April. 

i 

May. 

June. 

July. 

1 . . 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

li. 

m. 


/ 








/ 

/ 

/ 

12 

10 

0-9G 

0-74 

026 

1-90 

1.90 

4-21 

2-35- 

153 

1.57 

0*99 

122 

094 

13 

10 

1-02 

182 

0-73 

1-08 

2‘18 

4-00 

1-97 

155 

1-23 

M9 

1-84 

100 

14 

10 

0.91 

1-99 

156 

0.32 

277 

3-56 

1-67 

2.07 

1-48 

1-50 

3-09 

192 

15 

10 

Ml 

216 

045 

0*88 

2-69 

3-01 

2-43 

1-69 

0-74 

2-51 

2-79 

2.41 

Hi 

10 

1-49 

1-83 

054 

1-78 

2-11 

1-79 

1-61 

0-53 

M3 

2-65 

2-36 

2-57 

17 

10 

1-08 

1-78 

0‘89 

1-05 

121 

0-68 

0-48 

0-30 

155 

2-89 

2-11 

213 

18 

10 

246 

2-21 

M9 

0-73 

0-22 

0-00 

0-21 

0-00 

2-13 

3-40 

2-57 

2-53 

19 

10 

262 

2-51 

0-95 

0-00 

0-00 

0-32 

0-00 

0-12 

2-06 

3-00 

2-90 

247 

20 

10 

2-54 

2-86 

0-68 

002 

131 

1-13 

1-04 

1-23 

301 

2-52 

3-01 

2-68 

21 

10 

3-00 

3-50 

1-40 

170 

2-93 

3-11 

2*62 

2-85 

441 

3.49 

3-45 

2-81 

22 

10 

4-00 i 

4*63 

343 

3-96 

5-70 j 

5.79 ' 

5-02 

.541 

6-82 

5-72 1 

4-92 

3-71 

23 

10 

4-96 

6-23 

6-13 

7-37 

8-60 

8-92 

7.90 

8.32 

9-26 

8-07 1 

6-43 

4-94 

0 

10 

5-53 

6-88 

8-18 

10-40 

10-33 

10-83 

9-82 

10-47 

10-45 

9-50 

7-55 

5-97 

I 

10 

5-85 

7*11 

9*28 

: 11-29 1 

11-02 

11-61 

10-60 

10-83 

10.18 

9-41 1 

7-10 

6-02 

2 

10 

4-8!) 

6-53 

8-02 

10-32 

10-30 

11-21 

9-76 

i 9-79 

' 8-89 

8-30 

6-41 

5.27 

3 

10 

4-If. 

5-03 

6-48 

8-44 

8-67 

9-80 

8-63 

7-36 

t 6-51 

6-65 1 

5-20 

4-03 

4 

10 

3-76 i 

408 

4-77 

6-57 

7-17 

8-05 

7-14 

5-59 

4- 34 

4-65 ' 

4-28 

3-48 

5 

10 

2-69 1 

3-31 

2-37 

4-24 

565 

6-45 

6-08 

3.77 

3-28 

3-43 j 

3-63 

2-77 

6 

10 I! 

1-97 

2-28 

131 

2-82 

4-98 

5.53 

4.97 

2-03 

1-87 

2-71 1 

1-96 

1-89 

7 

10 ii 

1-55 

1-88 

1-39 

1.76 i 

4-21 

5-26 

4-08 

2-28 

0-69 

2-39 I 

1-38 

1-41 

8 

10 ii 

()-83 

0-70 

077 

156 ! 

332 

5.02 

3-45 

2-30 

000 

0-64 1 

0.48 

0-01 

9 

10 il 

0-28 

0-32 

027 

1-52 ! 

330 

4-65 

2-80 j 

154 

0^8 

0-74 

0.18 

0-29 

10 

10 !! 

0.3(; 

0-00 i 

0-51 

1-51 1 

3. 14 

4-38 

2-57 

1-38 

• 0-95 

0-29 ! 

0-00 

0-23 

1 1 

10 ! 

0-00 

0-89 j 

0-00 

Ml j 

j 

2-42 

4-04 

1 

2-29 

1-81 

0-94 

0-00 

0-30 

0-00 • 


28. From Tabic 12 vvc find that the north end of ftie declination majs^net is most westerly throughout the year 
.between 20”^ i’.m., and 1'^ 25^^^ p.M.,’the epochs in apparent tiiiJi5 for each month l*eing as follow: — 

• 

Jun. Feb. Mareb. April. May. June. July. Aug. Sept, <^ct. ^ Nov. Dec. 

50"! ()** 00"^ 0** 55^“ 10”‘ 1** 25“^ 1*' 0^ 50"' 0*' 30*« 0*' dS'" 01135™ 0^ 51)™ 

• • 

It appears, therefore, that the maximum Avesterl^declination occurs farthest after appanynt nooi>in 1J:ie months 
<?f April, May, and June ; ind that it oc(;urs soonest after apparent noon in September, October, afld Novem- 
ber. ^ * 

• 29. The north em] of the declination magnet is most easterly from April to August, from to 8^ in the 

ifioming, and from Se[)tember to March from 8** to IP i^^ the evening: the approximate epochs in apparent 
time^arc as follow : — 

Jan. Feb. March. ^pril.# ,*;May. June. ^ July. Aug. • f^pt. Oct. Nov. Dec. 

10*' 50™ 9^ 45™ 10** 50™ 19*' 40™ 18** 50*^ 18** 20™ 19** 5™ 18** 25™ 8** 10™ 11** 10™ fo** 20™ 9** 50™ 

• 

30. These epochs are considerably less certain than those for the maximum, especially when tlie^^cfif be- 
tween 9** 10*** and 17*^ 10™, as they depend upon only two years’ observations. The principal miiiinfum o<^curs 
between 8*^And 11 ***p.m. in the nfonths fi»rn jfeptember till March, in the latter month the westerjj^ declina- * 
tion at 8*‘ a.m. differs little from that at p.m. : in the remaining months the^ minimuil! occurs between 
6** 20™ and 7** 40™ a.m. The moniing mj^imufn occurs ca^iest*in Jfn% afld Amgust ; the evening mimmmiii 
occurs earliest in September. 

31. Secondary niaxima and mininja oL westerly declination are |hewn^with moderrftfe distirjetness in sojpt^ 

months, but the epochs vary soMiuch from one montb to tlfe next as to render it doubtflil ^hetlfer thcfjr ar^ otfier- 
wise than*accidental : cl caren results expected from the combinat^As^ of the means for t^Vo or three 

months, if sufficient care^' take* that jpnly those months are combined whicli exhibit separately similar cha- 
racteristics. A careful examination ofN^ie projected mians, seems to shew the coribinations employed for tSe 
following Table, as those best fitted for e;:hibiting distinctly the changing charactef of the diurnal^ variation. 
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General Results of the Makerstoun Observations. 


Table 13. — Diurnal Variations of Westerly Declination for different periods deduced from 
• Table 12. 


Mak. 

Mean 

Time. 

Dec. 

.Jan. 

Feb. 

March. 

April. 

May. 

•June. 

.1 uly. 
Aug. 

Sept. 

t)ct. 

Nov. 

Six M 

Sept, to 
Feb. 

onths. 

March 
to Aug. 

Twelve 

Months. 

h. m. 

t 


/ 

/ 



/ 

/ 

12 10 

-1-78 

-192 

-173 

-190 

-2-16 

-1-97 

- 1-85 

- 191 

13 10 

-*1-38 

-210 

-169 

-2*08 

- 200 

-1.69 

-196 

-1.82 

14 10 

- 1-05 

-206 

-162 

-1-97 

-1-10 

-1*22 

-1-88 

-155 

1.5 10 

-0-77 

- 2-34 

- 193 

-1*78 

- 140 

-108 

-2-02 

-155 

16 10 

-0-70 

-184 

-283 

-2-77 

- 1-37 

-103 

- 2*48 

- 1.75 

17 10 

-0-80 

-203 

- 3 84 

-345 

-M3 

- 0-96 

-311 

- 2-03 

18 10 

-0.26 

- 2*04 

-467 

-.372 

-0-72 

- 0.49 

- 3 . 18 

-1.98 

19 10 

-0-13 

- 2-53 

-462 

-3-78 

-077 

- 0.45 

-364 

-2.04 

20 10 

+ 003 

-2-65 

-356 

-2-70 

.-0-57 

-0-27 

- 2-97 

-1.62 

21 10 

+ 0-44 

-145 

— 1-76 

-Ml 

+ 036 

+ 0.40 

- 1.44 

- 0.52 

22 10 

1 +L45 

+ 069 

+ 0-96 1 

i +1*37 

1 +2-40 

+ 192 

+ 101 

+ 1*46 

23 10 

+ 2.72 

+ 3-7.5 

+ 3 98 j 

1 +1*27 

+ 4-50 

+ 3 . 61 

+ 400 

+ 3 . 80 

0 10 

+ 347 

+ (1‘29 

+ 5 80 i 

i +6-30 

’ +5-75 

+ 4-61 

+ 613 

+ 5.37 

1 10 

+ 367 

+ 7-28 

1 +6.53 1 

+ 6-87 

+ «).48 j 

+ 4.57 ! 

+ 6-89 

+ 5.73 

2 10 

+ 2-90 

+ 6-17 

1 +5-97 1 

1 + 5.93 i 

+ 4.46 

+ 3.68 

+ 6.02 

1 +4-85 

3 10 

+ 1.7'5 

+ 4*16 

+ 4-45 1 

I +416 : 

+ 2.71 

+ 2.23 

+ 4.36 

1 +329 

4 10 1 

+ M1 

1 +2.67 i 

+ 2-83 

+ 2 ‘ d 2 

+ 1 .00 

+ 1*05 

+ 2-67 

+ 1-86 

5 10 I 

+ 0-26 

1 +0.30 : 

+ 1*27 

+ 1*09 

+ 00:3 

1 +0.14 I 

! +0-89 

+ 051 

6 10 1 

-O-Ol 

! -0-94 : 

+ 0-47 

-0 34 i 

-124 

1 - 0.92 1 

i -0 27 

-059 

7 10 ! 

- 1.05 

l‘-M3 , 

-005 

-0 66 i 

- 1.93 j 

- 1.49 j 

i - 0.71 

-MO 

8 10 ! 

-215 

j -1-84 ' 

-0*61 

-0-9(> i 

-3 05 i 

- 2-60 

! ^i.H 

-1.87 

9 10 

- 2 36 

! - 2.11 

-081 i 

-1057 i 

i -2 89 

- 2 62 

- 1.53 

-2-07 

10 10 i 

-246 

j ~L9JJ 

-102 

-1-87 

- 3.01 

-273 

- 1 .63 

-2-18 

11 10 

: -2 :36 

i 

! -21:? 

' —1*55 

-1-79 ' 

; -301 , 

-2.68 

- 1.93 

- 2.30 


32. The are the epochs of maximum ^ind ini»fmum westerly declination from Table 1 3 in apj^areni 


tunc • 





. 


Dec. .Jan. Teb. 

Mar. April. 

May. 


.Inly. Aug. 

Max. 

o|; 501-1 ,..j, 

I'l 5"‘ P.At. 

1*1 IS'ii 


O'l 50"' P.M. 

Min. 

8’“p.m. ll’i P.M. 

«•' O'" A.M. 

6*1 301" 

r 

6'' 40"' AAt. 


Sopt. Oct. Nov. 

35*" p.M. 

p..\l. — 11*‘ f^^b 


33. The form of the diurnal curve is the same for each of the periods of three monthb ; the westerly declina- 
tion decreases regularly from the maximum till abou^’8’* f.\u, wln^reas* in,the cur>^os for the summer mmitlis, 
tlie rate of decrease receives a check about 5^ or 6^ p.m. (sec Plate I.) I'^o secondary maximum or minimum 
is shewn in these means, but the magnet is nearly stjitionary for suV'ii>*al Jiouijs in each case, namely from 
8** to p.m. ifi the months from September to February ; frt>mt,8** p.m. till a.m. in the mean for M«arch 
and April, from ^nidnight till 3^‘ a.m. in May and June ; and from 9^* p.m. till 3*' a.m. in June and July. The' 
magKet ^"stationary for nearly twelve hours about the 23d of March: the transposition of the minimum of 
westerly declination from before midnight till about 8^' a.m. takes playc very* gradually in March and April ; 
this does ^ot„ap]>ear tp he the case, however, in the return ofUhe piiniraum from 7^ A.ivf? to before midnight, 
which c^curs about thre^ weeks before the autumnal equinox. 

, 54. When we examine the diiA*nai ^rve dedujpcd from the. observations for the whole year (Plate I.), ob- 

sciwe a secondary maximum of ,w^»sterly(iedination otyurring 2^ 4o™ a.m., nearly equal minima occurring 
IF' p.m. and* 6^ a.m. <:hiB secondary maximum iy evidently due the occurrence of the minimum for one* 
^lalf of the yeat* about 10*'* p.m., aridVor the other halfiab6ut 7*^ a.m. ; tW mean»for the year therefore does not 
represent, as far as th*ese results ac'f concerned, a real phenomenon a dbmbi^ation of two distinct results. 

35. T^e previous conclusions are obtained from the means of all thSpegulup daily <iJ)servations ; no observa- 
tfon has' h^n rejected how aver much affected by magmatic irregularity, *we have still to inquire therefore to 
what extent irregular canse^* change the diurnal variation. ^ A metho^^has been already proposed and employed 
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(Makerstoun Observations for 1844, p. 339) for the determination of this question; namely, by the selection of 
those days in each month which appear to have been nearly unaffected by irregular disturlince ; a method 
which it is conceived is considerably preferable to that of rejecting only those days affected with large magnetic 
irregularity. The variations for ten days in each month of 1844 will be found p. 339^ in the volume for that 
year, and for seven days in each month of 1846, p. 5 of the present volume ; from these two Tables the follow- 
ing Table has been formed : — 


Table 14. — ^Diurnal Variations of Westerly Declination for different periods, deduced from Days 
selected as free from irregular disturbance, in the Years 1844 and 1845. 


Mak. 

Mean 

Time. 

Dec. 

Jan. 

Feb. 

March. 

April. 

May. 

J une. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Six Months. 

Twelve 

Months. 

Sept. 

to 

Feb. 

March 

to 

Aug. 

h. m. 


/ 

/ 



/ 

/ 

/ 

12 10 

-072 

-1-27 

-078 

-M3 

-M3 

-0*92 

-1-06 

-0*99 

13 10 

-055 

-1*28 

-0-86 

-1*35 

-1*09 

-0-82 

-1*16 

-0*99 

14 10 

-0*50 

-1*47 

-MO 

-1-40 

-106 

-0-78 

-1*32 

- 1-05 

15 10 

-0*54 

-1*83 

- 1-50 

-1-78 

-M7 

-083 

-1*70 

-1*28 

16 10 

-0*70 

-1*91 

-2*54 

-2*58 

-1*24 

-0-97 

- 2-34 

-1*66 

17 10 

-0*67 

-2-24 

-3*90 

-3*97 

-1*42 

- 1-04 

-3-37 

-2-21 

18 10 

-0-70 

-2*50 

- 4-68 

-4-70 

-1-77 

-1-23 

-3*96 

-2*60 

19 10 

-0*68 

-3-30 

- 4-73 

-4*73 

-2*00 

-1*34 

-4*25 

-2-80 

20 10 

-0*49 

-3*46 

-4*08 

-3-79 

-1*87 

-M8 

-3*78 

-2*48 

21 10 

-0*22 

-2*50 

-2*38 

-1*69 

-0*76 

-0*49 

-2-19 

-1*34 

22 10 

+ 0*73 

-0*15 

+ 0*39 

+ 1-16 

+ 1*55 

+ M4 

+ 047 

+ 0*80 

23 10 

+ 2*03 

+ 2*89 

+ 3*57 

+ 4*08 

+ 3*73 

+ 2*88 

+ 3*51 

+ 3*20 

0 10 

+ 2*61 

+ 5*39 

+ 5*37 

+ 5*90 

+ 4*95 

+ 3,^8 • 

+ 5*55 

+ 4*67 

1 10 

+ 2*59 

+ 6*21 

+ 5*77 

+ 6*38 

+ 4*83 

-P3*71 1 

+ 6*12 

+ 4-92 

2 10 

' +1-80 

+ 5-34 

+ 5*16 

+ 5*41 

+ 3*39 

+ 2*60 1 

+ 5*30 

+ 3*95 

3 10 

1 +0*98 

+ 3-71 

+ 3*89 

+ 3*60 

+ L76 

+ 1*37 

+ 3*73 

+ 2-55 

4 10 

+ 0-25 

+ 14)0 

+ 224 

+ 2*04 

+ 0*51 ‘ 

+ 0*38 

+ 2*06 

+ 1*22 

5 10 

! +0*07 

+ 0-57* 

+ 0-92 , 

, +0*88 

-0*14 

-0-04 

+ 0-79 

+ 0*37 

6 10 

-0-2tk 

+ 0.07 

+ 0-31 

+ 013 

-P-35 

. -0-28 

+ 0*17 

-005 

7 10 j 

-0*47 

-023 

+ 0*10 

-0*03 

-0*86 

-0*67 

-0*05 

-0*36 

8 10 

-0-78 

-0*79 

-0*08*» 

-0*25 

-1*28 

-1*03 

-0*37 

•^0*70 

9 10 

-M9 

-103 

-0*11 

-0*29 . 

-1*61 

-1*40 

-€■48 

-0*94 

10 10 


-0-96 

-0*35 

- 0*66 

-1*46 

-1*42 

-0-66 

1 1*04 

11 10 

-115 

-1*26 

- 0»62 

-MO 

-1*47 

-1*31 

-0*99 

-1*15 

• 


36. The numbers ii? Table 14 will be found projected in dotted lines, Piate I., where the differenses of the 
results from the whole series, and from the undisturbed series, will be at once apparent. The following arc the 
epochs, in apparent lime, of maximum and minimum westerly declination, deduced from the series of Table 14. 


Dec. tTan.fVo. March. April. May. June. July. Aug. Sept. Oct. JTov. 

Maximum, 0** 36*" 1** 6*" p.m. 0^ 66*" p.>t. , 0** 60*" p.m. 0^ 30™ p.m. 

Minimum, ^ 4((™ a*.m. .7^ 40 ™ X . m . 6^ 46™ a.m. 6** 36™ a.m.* 7^ 30™ a.m. 

Secondary Maximum, 2^ 6™ a.m. 2^ *0™a.m. 

Minimum, 10** 0™ p.m.* p.m. 


37*. .The principal results, fronx the undisturbed series for the diurnal variation are as follow >— 

In the quarter, September to No^mber, the minimum of westerly declination«is she^n with*n|arly equal 
distinctness at night and in the morning ; a >yell-marked secoudary n^ximum. occurring at 2** a.m. : e simllat 
result is exhibiled in the following quarter; the mornirg nuniraiun|‘^iowever, being Jess distinctly marked than 
that in the evening. In both cases we find, in opposifiou to what has l>eon previoy§ly conjectured, that the 
removal of days of disturbance causes the ^tinct exhjjbition of a fiiomMig maximum previpuidyniasked iy dis- 
turbonce. The means for each moiffth from September to February shew, the secondtlTy maximqm ; ♦it is seen 
with least distinctness in January, pjili the couples jbf months from March till August, no secon^ry maximum 
is shewn, the north end of tfie iqaj|^et moves eastwards from about 1** p.m. till 7** or 8** a.m.,* btlt with> les^ 
velocity between 6** p.m. and 3** a.m., than before the former and after the lattef hour. 

MAG. AND met. OBS. 1846 AND 1846. 
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General Results op the Makerstoun Observations. 


38. Diurnal Variation of the Effect of Disturhomee on the Mean DecZe»c*«eon.~When we deduce the 
yearly mean, declination jfrom the days selected as free from intermittent disturbance (No, 36.) we obtain the 
following results 

# 

Mean Declination from all the hourly observations in 1844, 25° 17'*06, 1845, = 26* ll'*32 

from the hourly observations in the selected 120 days of 1844, = 25° 17'‘08 

60 5=:25°ir*06 

# 84 days of 1845, =t 26° ir*39 

The effect of disturbances, therefore, on the yearly mean position may be considered zero. When we compare 
the monthly means, as deduced from the 10 days selected in each month of 1844 and the 7 days selected in 
each month of 1846, with those deduced from all the hourly observations, we find that the average difference 
(independent of sign) for the monthly means in these two years is about 0'-2 ; a difference which' may be referred 
with more probability to the effects of regular laws, or the fewness of the observations, than to the efiect of 
intermittent disturbance, which is zero on the yearly mean. It is evident, therefore, that, for the purpose of 
the present discussion, we may assume, with little probable error, that the monthly mean from both series has 
the same value (as in Tables 13 and 14), and take the differences of the hourly means in the two series as 
measures of the effect of disturbance ; any possible error in this assumption can affect the values of the dif- 
ferences but slightly ; the epochs of the maximum and minimum would still remain unaltered. In this man- 
ner the following Table has been formed : — 


TAblk 15. — Differences of Disturbed and Undisturbed Diurnal Variations of Westerly Declination, 
as deduced from Tables 13 and 14, exhibiting the effect of Irregular Disturbance on the Hourly 
Mean Positions. 


Mak. 

Mean 

Dec. 

Jan. 

Ma{;ch. 

May. 

July. 

Sept. 

Oct. 

Sept. 

to 

March 

to 


Time. 

Feb. 

Aprib 

.Tune. 

Aug. 

Nov. 

Feb. 

Aug. 


h. 

12 

m. 

10 

-106 

f 

-0-65 

.-0-95 

-0.77 

->103 * 

- V05 

t 

-0-79 

-092 

13 

10 

- 0-83 

-0-82 

-083 

-0-73 

-0.91 

■^0-87 

-0.80 

- 0.83 

14 

10 

-0-55 

-0-59 

-052 

-057 

*■-0.34 

-0*44 

-056 

-050 

15 

10 

-0-23' 

-0.51 

-0.43 

0-00 

-023 

- 0.23 

-0*32 

-027 

16 


0-00 

+ 007 

-029 

-0.19 

.A 01 3 

-006 

-0 14 

-0.09 

17 

10 

-013 

+ 021 

+ 006 

+ 052 

+ 029 

+ 008 

+ 026 

+ 0.18 

18 

‘9 

+ 6-44 

+ 0.46 

+ 001 

+ 0-98 

+ 1.05 

+ 0.74 

+ f-J8 

+ 0-62 

19 

10 

+ 055 

+ 0-77 

+ 011 

+ 0-95 

+ 1-83 

+ 0.89 

+ 0-61 

+ 0-76 

20 

10 

+ 0-52 

+ 0-81 

+ 052 

+ 109 

+ 1.30 

+ 0.91 

+ 081 

+ 0.86 


10 

+ 0‘66 

+ 1-05 

+ 062 

+ 0-58 

+ M2 

+ 0-89 

+ 0-75 

+ 0.82 

22 

10 

+ 0-72 

+/)-84 

+,0.57 

+ 0.21 

+ 0.85 

4 0*78 

+ 0-56 

+ 0.66 

23 

10 

+ 0-69 

+ 086 

+ 0.41 

+ 019 

+ 0-77 

+ 0.73 

+ 0-49 

+ 0-60 

0 

10 

+ 0‘80 

+ 0.90 

+ 0*43 

+ 0-40 

+ 0-80 

+ (y83 

+ 0-58 

, + 0.70 

1 

10 

+ 108 

+ 1.08 

+ 076 

+ 0-49 

+ 0.65 

+ 0.86 

+ 0-77 

+ 0-81 

2 

10 

+ M0 

+ 0.83 

+ 081 

+ 0-52 

+ 1.07 

+ ’i.0S 

+ 072 

+ 090 

3 

10 

+ 0-77 

I 4" 0* / 5 

+ 056 

+ 0-56 

+ 0.95 

+ 0.86 

+ 0-63 

+ 0.74 

4 

10 

+ 0-86 

+ 0-77' 

+ 0.60 

+ 0-48, 

+ 0.49 

+/rf.^67 

. + 0^6 1 

+ 064 

5 

10‘ 

+ 0-19 

-026 

+ 035 

+ 0-21 

+ 017* 

.+ 0.18 

+ 010 

1 +0.24 

6 

lOe 

-0*41 

-l-Ol 

+ 0.16 

-0-47 

-0*89 

-064 

-0.44 

1 -054 


10' 

-0-58 

-1-20 

-015 

-063 

-107 

-0.82 

-0-66 

-074 

u8 

10 

-1-37 

-105 

-053 

-0-71 

-1-77 

-1.5V 

-r. 0.77 

-M7 

( 9 

10 

-M7 

-1-08 

-070 

-1-38 

-1.2% 

-1.^22 

-105 

-UlS 

HO' 

^10 , 

- l'.OS 

-1-03 

-067 

- 1-21 

-153 

.^131 

-097 

-M4 

11 

10 

-L21 i 

-M8 

-0.93 

-0-69 

f 

-154 

« 

-137 

4. 

-094 

-M5 


y.9. The Qonnlt^ions from this Taible aife, — 

1.9^, That the greatest effect of (hViurbance in increasi^^g the westei^^aeclination occurs 

In f. Dec. Jan. Feb. March, April. May, June) July, Aug. Sept. Oct. Nev. 

About 40*^ p.M. 9^ A.M. to P.M. 1** 40™ p.m. 8“^ a.m. 8** A.m. 
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Throughout the year, therefore, the effect of disturbance in increasing the westerly declination is greatest be- 
tween 8b 2b P.M. ; being’ near the latter hour for the months about mid*summer and mid* winter, and 

near the former hour for the intermediate months. 

2<i, That the greatest effect of disturbance in decreasing the westerly declination occurs 


In 

About 

Doc. Jan. Feb. March, April. May, June. 

8b P.M. — 12b P.M. 0h p 3 f^ — llh p 3 , j^h p,3i, 12h p. 31 . 

July, Aug. 

9 b P.M. IQb P.M. 

Sept. Oct. Nov. 

8b P.M. — 11b P.M. 

Sd, 

That the effect on the hourly mean westerly declination is zero 



hi 

Dec. Jan. Feb. March, April. May, June. 

.July, Aug. 

Sept. Oct. Nov. 


About 6 Jb ^ and 5Jb 4h ^^d 6b p.m. 6b a.m. and 6^b ^ 411 ^ p 4^u ^ 5^h p 


Diurnal Fanafttm q/* frequency of Positive and Negative Excursions from the Hourly Mean Position , — The 
number of observations which were to the west of the hourly mean for each month in 1844 and 1845 having 
been obtained, the following Table was formed, containing the numbers per cent, for quarterly groups of months. 


Table 16. — Numbers of Excursions of the Declination Magnet in 100 which were to the West ; 
1st, of the Hourly Means, as deduced from all the Hourly Observations in each Month of 1844 
and 1845 ; and, 2d, of those deduced from the Selected Days. 


Mak. 

With reference to Mean of all. 

With reference to Mean of Selected Days. 

Nov, 

Feb. 

May. 

Aug. 


Nov. 

Feb. 

May. 

Aug. 


Mean 

Time. 

Dec. 

March. 

June. 

Bept. 

Year. 

Dec. 

March. 

J une. 

Sept. 

Year. 


Jan. 

April. 

July. 

Oct. 


Jan. 

April. 

July. 

Oct. 


1). in. 

12 10 

63-9 

66.7 

551 


61‘4 

39.9 

47-1 

* 36-1 

323 

38.8 

13 10 

67*7 

63-4 

60-8 

595 

62-8 

43.7 

490 

31*0 

31.6 

38.8 

14 10 

57-6 

608 

57-6 

53-8 

.. 57.4 

462 

51^ 

40.5 

424 


15 10 

58-9 

59.5 

47.5 

• 48-7 

53*6 

538 

51-0 

44.9 

42.4 


16 10 



44.3 


48-8 

46-8 I 

536 

36-1 


4 . 3.5 

17 10 

53-2 

49-7^ 

42-4 

35-4 

451 

46*2 ' 


43-0 

• 47.5 


18 10 

34-8 

45.8 

43.7 

26-6 

»p7-6 

58*2 

66-7 

506 

562 

57-7 

19 10 

37-3 

45 . 1 

42-4 

329 

39*4 

66.5 

654 

47-5 


59.3 

20 10 

33.5 

39.?^ 

41. 1 

361 

37-6 

67-7 

59.5 

563 

6i0 

61.4 

vl 

21 10 

36-7 

42-5 

43.7 

37.3 , 


715 

70-6 

65.2 

61. 4 

22 10 

36-7 

346 

47-5 

43.7 

40-7 

70-9 

64-7 

696 

582 

669 

23 10 


425 

46.8 

45-6 ' 

43.9 

60.8 

62. 1 

61. 4 

66.5 

52-7,. 

0 10 

38*6 

3W.2 

45.6 

• 456 

423 

67*7 

654 

fip.2 

68.4 

667 

1 10 

40-5 


44.3 , 

47.5 

43.9 

633 

Murgf 

582 

658 


2 10 

36-1 1 

43.1 

44.91 

41.8 

415 

646 

64-7 

633 

64. 1 

mi 

3 10 

46.2 

892 

47.5 

450 

44 . 5 ^ 

65.8 

66.7 

58.2 

53.8 

6M 

4 10 

43-7 

4f.8 

Kin 

456 

► 45*1 

62.0 

70-6 

56.3 

570 

614 

5 10 

53.8 

536 

4«-7 

50-6 

517 

59.5 

523 

41*8 

532 

517 

6 10 

652 

* 68.J5 

.47.j5.. 

633 

61^1 

58-2 

49 0 • 

• 43.0 

538 


7 10 

70-9 

693 

57*6 

^639 

65-4 

48-7 

47.1 

386 

MilIgMl 

•46.3 

8 10 

72.8 

68-6 

61-4 

63.9 

66-7 

380 

45.1 

342 

38.6 

. 38 9 

9 10 

69.6 

654 


I 69.0 

67-8 

54.4 

44.4 

40.5 

342 

* 43.4 J 


69.0 


6M 

677 

654 

392 

44.4 

386 

29 . 1 

378. 

■Rn 

67 - 1 


63-^ 

67-7 

64-8 

36.7 

47.1 

35.5 

41. 1 


tMKXM 



• 

iJjL 





# 

LJ 


40. The following are the epochs of maximum u,nd minimum frd^ueugy bf fhe positive or westerly excursfons. < 


From the Means of all the^Obsefyations. 


* Min. Max. 

Nov. Dec. Jbn. 8b a.m. • Qb p^^^^ 

Feb. March, April. IQb a^. tf|b p.m. 

May, June, July, 6 Jb a.m. S>9b p.m. 

Aug. Sqpt. Oct. 0 b a.m. 9 Jb p^m. 


From q;ie Means of the Undifthrbed Dys, 

Min. ^ Max. ' 

11b p 34, 9Jh a.M. 

9 b p.]/ 9 b A.M.-»-4b P.M. 

8b P.M.— lb a.m. IQb A.M. # 

10b P.M,— lb A,M. Qb Noon. 
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General Results of the Makebstoun Observations. 


41. If we consider the mean position as deduced from all the observations in each month, we find that the 
number of observations for which the declination was to the west, is least from 6^ a.m. to 10^ a.m., and greatest 
from 6** p.M. to 10^ p.M. ; the reverse of course holding for the deviations to the east : if, however, we consider 
the hourly mean position deduced from the days selected free from disturbance, we find that the number of* 
westerly observations is greatest from about 9^ a.m. till noon, and that it is least from 8** p.m. till 1^ a.m. ; which 
result is nearly the reverse of the other. As the maximum effect of disturbance, in increasing the westerly 
declination (No. 36), occurs about the same time as the maximum frequency of westerly excursions from the 
undisturbed position (as seen in the second result), the displacement westerly of the mean position, by dis- 
turbance, reduces the number of westerly excursions from that position to a minimum (as seen in the first 
result). The same explanation applies to the other epoch. 

Diurnal Variation of the Sums of Disturbances of the Hourly values of Magnetic Declination in 1844 and 
1845. — The following table contains the sums, for 100 observations, of the deviations of the north end of the 
declination magnet from the naonthly mean positions at the corresponding hours, the latter being deduqed from 
the days selected as free from irregular disturbance. 


Table 17. — Hourly sums, for 100 Observations of Westerly Declination in 1844 and 1846, of the 
Positive and Negative Excursions from the Approximate Normal Positions for each Hour. 


Mak. 


Positive (W.) Disturbances. 


Negative (E.) Disturbances. 

Nov. 

Feb. 

May. 

Aug. 


Nov. 

Feb. 

May. 

Aug. 


Mean 

Time. 

Dec. 

March. 

June. 

Sept. 

Year. 

Dec. 

March. 

June. 

Sept. 

Year. 


Jan. 

April. 

July. 

Oct. 


Jan. 

April. 

July. 

Oct. 


h. m. 

12 10 

77 

138 

73 

101 

97 

272 

305 

259 

339 

294 

13 10 

87 

144 

73 

107 • 

102 

277 

300 

253 

313 

286 

14 10 

114 

159 

88 

157 

129 

198 

264 

215 

270 

237 

15 10 

135 

146 ' 

135 

177 

148 

178 . 

208 

159 

225 

193 

16 10 

128 

190 

138 

141 

149 

147 

171 

172 

190 

170 

17 10 

109 

167 

,157 

225 

164 

l23 

no 

134 

135 

126 

18 10 

178 

189 

176 

286 

2()f 

69. 

' 72 

116 

83 

85 

19 10 

209 

203 

164 

294 

ai8 

43 

55 

118 

78 

74 

20 10 

2;J6 , 

218 

* 216 

344 

254 

38 

» 69 < 

80 

48 

59 

21 iO 

275 

258 

252 

335 

281 

40 

56 

77 

73 

62 

22 fO 

249 

230 

261 

260 

25 1 

51 

59 

66 

92 

67 

23 10 

817 

206 

243 

260 

232 

66 

72 

» 98 

67 

76 

0 1o 

294 

241 

219 

250 

251 

55 

79 

• 88 

67 

73 

1 10 

288 

250 

224 

250 

253' 

72 

66 

99 

94 

83 

2*10 

279 

257 

219 

268 

256 ^ 

64 

77 

81 

91 

78 

3 10 

260 

243 

188 

244 

234 

112 

91 

4)9 

131 

111 

4 10 

233 

^i3 

159 

197 

201 

122' 

93 

108 

109 

108 

5.10 

160 

149 

95 

157 

141 

150 

o 212 

113 

127 

150 

6 10 

159 

108 

71 

123 

116 

294 

309 

125 • 

1 251 

244 

7 10 

97 

108 

56 

97 • 

89, 

274 , 

^92 

<168 

240 

243 

8 10 

62 

95 

40 

70 

67 

3B2 

• C04 

194 

364 

311 

9 10 

76 

120 , 

42 

52 

72 

303 

t 348 

170* 

399 

305 

10 le 

77 

101 

1 48 

62 

« 72 

,345 " 

"31§! 

•'158 

393 

302 

11 10 
* 

52 

94 

45 

87 

70 

374 

311 

220 

355 

315 


4 : 2 ! The results from the Table are as follows : — 

D#5 Tke s\fm 0 ^ positive or westerly disturbances 

• % 


In 

Nov. Dec. Jan. 

r 

^ Feb. M&r(){i, April. 

May, June, July. 

Aug. Sept. Oct. 

Is a maxinium at 

.fl^Noon. 

9*^ A.M. ,an& 2*^ p.m. 

* 10** A.M. 

Si** A.M. 

a minimufin at 

f 

8^ P.M. — p.m. 

c 

•8J'* P.M. 

•9“ P.M. 

2d, The sum of negative* or 

easterjy disturbance} 



Is a maximum at 

eh—lp P.M. 

9*^ P.M. • 

A.M. 

P.M, 

Is a minimum at 

S'* 

7*^ A.M. 10^ A.li^. 

10^ a.m. 

s'* A.M.— o'* Koon. 
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Table 18. — Mean Difference of the Observations of Magnetic Declination in 1844 and 1845 from 
the Monthly Means, at the corresponding Hour in each Year, as deduced fr^^m all the Eegular 
Observations. 




Mean Westerly Diifercnce. 

\ 

lean Easterly Difference. 

Moan Difference. 

maK. 

Mean 

Nov. 

Feb. 

May. 

Aug. 


Nov. 

Feb. 

May. 

Aug. 1 


Nov. 

Feb. 

May. 

Aug. 


Time. 

Dec, 

Mar. 

J une. 

8ept. ! 

Year. 

Dec. 

Mar. 

Juno. 

Sept. I 

Y par. 

Dec. 

Mar. 

J line. 

Sopt. 

Year. 



Jan. 

April. 

J uly. 

Oct. 1 


Jan. 

April. 

July. 

Oct. jj 


Jun. 

April. 

•luly. 

Oct. 


h. 

m. 

• 


/ 

. j 


/ 



i' 

/ 




/ 

/ 

12 

10 

1-43 

1-77 

147 

1-80 1 

162 

2-54 

351 

1-80 

2.71 

258 

1.83 

2-36 

162 

2 16 

1*99 

13 

10 

151 

1-84 

1-33 

171 1 

1-60 

3. 16 

318 

2.07 

2-51 11 

2-70 

204 

233 

1-62 

203 

201 

14 

10 

1-33 

I 98 

1.30 

24)1 I 

1 .66 

1.80 

3. 07 

177 

2..34 j! 

2. 23 

•1*53 

2*41 

1*50 

2* 16 

1*90 

15 

10 

1-38 

1-53 

.1-51 

24)4 1 

1-60 

1‘98 

2-25 

1-36 

1-94 ! 

1-85 

1-63 

182 

143 

1-99 

172 

16 

10 

1.35 

1-76 

1-70 

1 -63 i 

1.61 

139 

178 

1-36 

1-63 

153 

1.37 

1-77 

151 

163 

157 

17 

10 

1.05 

136 

191 

2-73 

1.67 

1.20 

1. 34 

Ml 

149 

1-37 

M2 

135 

1-62 

1-93 

1-51 

18 

10 

1-81 

1*35 

l.(5l 

3-84 

1-98 

0-97 

114 

125 

1.39 

119 

1-26 

124 

1*41 

201 

149 

19 

10 

1-53 

1.31 

1 .61 

300 

1*81 

091 

1.08 

121 

1-47 

117 

M4 

M8 

1.39 

1-97 

1-12 

20 

10 

1-94 

1 72 

1-84 

2-90 

209 

0-98 

114 

1-28 

164 

1^6 

1.30 

137 

151 

209 

1-57 

21 

10 

2-00 

1.68 

1.76 

2-67 

2-01 

116 

124 

137 

1.59 

1-34 

1.47 

143 

154 

1.99 

161 

22 

10 

198 

1-99 

1-45 

1-93 

182 

M5 

106 

131 

150 

125 

1 .45 

1-38 

1-38 

1*69 

1-48 

23 

10 

1‘80 

M8 

172 

1.61 

1.66 

123 

MO 

151 

1.38 

1-30 

1.46 

1-26 

1.61 

1.50 

146 

0 

10 

2* 22 

193 

1-54 

1-59 

173 

1.39 

124 

129 

1.33 

].32 

171 

1*51 

140 

145 

152 

1 

10 

216 

162 

175 

1-73 

1-80 

147 

123 

1.39 

1-56 

141 

1-75 

1-40 

155 

161 i 

158 

2 

10 

237 

180 

1-59 

212 

14)5 

1-34 

136 

130 

152 

1-38 

171 

1-55 

143 

1 * 77 ! 

1-62 

:i 

10 

204 

24)7 

1-52 

24)1 1 

1-91 

176 

133 

1 . 37 ; 

167 

1-53 

1-89 

162 

1-44 

184 i 

170 

4 

10 

199 

1 73 

1.31 

I 62 j 

1 .65 

155 

125 

127 

136 

1.36 

174 

1.45 

129 

1 .48 I 

1*49 

5 

10 

M7 

179 

101 

138' 

M3 

171 

2-07 

0.98 

142 

1-53 j 

1-58 

; 1*92 

l-Ol 

1*40 i 

1*48 

() 

10 

198 

174 

0-98 

1.61 i 

1-62 

371 

3.79 

0.88 

2-78 

2.54 

»2.58 

1 2-38 

093 

204 1 

1-98 

7 

10 

1.46 

1-60 

095 

1*37: 

1-36 

3.56 

j 3 60 

1.29 

242 

2*5> 

207 

1 2-21 

1.09 

175 1 

1*78 

8 

10 

172 

161 

0-90 

184 i 

1-53 

460 

3.52 

i 144 

3-25 

3 06 : 

2-50 

i 2.21 

Ml 

2*35 

^-04 

9 

10 

1*54 

1-87 

0.80 

173 ; 

1-48 

► 352 

! 3.54 

i 1-64 

384 

312 

2. 14 

j 24 5 

1-08 

2 38 ; 

2.01 

10 

10 

1-64 

1435 j 

0-86 

1439, 

^•17 

3'65i 

1 2-86 

1 1-37 

3-54 


2*26 

i 2.09 

106 

2*29! 

1*92 

n 

10 

1.66 

1721 

14)5 

174 i 

l-ol 

339 

i g 67 

1.81 

3.64 

2-84 j 

2-23 

209 

133 

2.35 1 

2.00 


43. Diurnal Variation of the Mea^i K.ienrston^^tf the Declination Maejnei^ f rom the Monthllf Mean Positions 
for each Hour ^ from the Obscr cations for 1844 m'«l 1845. — In the previous investigations, we have considered 
the effet of irregular disturlilhnce on the liourly mean position, the frequency of positive an(^ negative excur- 
sions, and the sums of the latter referred to tli^ diourly means of selected days ; wo have stilt to consider the 
iucan values of the excursions which may evidently follow different laws from the sums, as tho» lati;pr may de- 
fend upon both the number and mean value. Table 18 has been formed in the following*mannot : Half the 
sums of the differences of the hourly observations from the monthly^moans fd!r the corresponding hoiiA being 
positive and half negative, half the sums were divided by the number of positive excursions to ■obtain the first 
jiortion of Table 18, and by the number of negative exclusions to obtain the second portion ; the third portion 
is (Stained by dividing the tvhole si«rii*by the whole number of observations. Table 19 has been formed simi- 
larly, excepting that tbg sums of thc’j)ositivc and negative disturbances are unequal (Sec Makerstoun Observa- 
tions for 1844, p. 350). The qunntitiics in Table 18»have been termed midan differences, those in Table 19, 
mean disturbances ; the former being related to the means for all the observations, the latter to the means of 
the undisturbed days. The epochs of maximum and minimum are nearly the same for both Tables ^thosc from 
Table 19 only are given, as it is tl^ b^st exponent of the laws with reference to approximate norAml •mean 
positions. 

Meat! WeBterl}^ Disturb^ce. Mean Biasterly Biaturbanoe. •Mean I^sturbandi. ^ 

Max. Min. ^ Mux, Mbi. Max? , Min* 

Nov., Dec., Jan., 1** p.m. lO*' p.m. • 6^}~9** p.m. • * 8*^ 6"~11** ^.m. 5*^ a.m. 

Feb., Mar., April, p.m. 6*^-1 1^ p.m. 9^ p.m. p.m.~1!!^.m. 6*^ a.m. 

May, June, July, •8*‘~11*' a.ji. 9*^ p.ft. * 12J^ a^m. ^8** a.m. & p.Jit 12^^ a^. & Ilf AtM., 

Aug., Sttpt., Oct., 8^^ a.m. p.#i. 10** p*M. S’* a.m. - lO’* p.m, .S’* F.m.^ 

• 

44. The epochs glVen abo'^o can be considered ogly roughly approximative, since the value o|f,tlIfe average 
excursion for the hours about the^imes noted often varies very slowly. The joints of ^ost eqns^uonoe in 
these results ai’e as follow : — 

MAG. AND MST. OBS. 1845 AND 1846. 






xxviii General Results of the Makerstoun Observations. 

The average westerly excursion from the mean position for the hour is greatest in the winter and 
spring quarters about or 2^‘ p.m. ; and about 8** a.m. in the summer and autumn quarters, although the 
values vary little in the summer quarter from 4** a.m. to 1** p.m., and in the autumn quarter a secondary 
mfaximuin occurs at p.m. 

2r/, The average easterly excursion is least about 8** a.m. in each quarter, with the exception of summer, 
in which it is equally small at p.m. : the average easterly excursion from the hourly mean of all the obser- 
vations (Table 18) has the minimum decidedly marked at 6^ p.m. 

The minimum westerly excursion occurs about 9'* p.m. in all the quarters. 

4:th, 'l^lic maximum easterly excursion occurs earliest in winter, about p.m., and latest in summer, 
namely after midnight ; while in the equinoctial quarters it occurs betwixt these epochs, the values varying 
little from p.m.. till midnight. 

The mean excursion, without reference to direction, has its greatest value earliest in winter, about 
(}** P.M. ; about 9*^ and 10‘* i\m. in the equinoctial quarters ; and in summer there are two maxima of nearly 
isqual value, immediately after midnight and at ll** a.m., with a secondary minimum about 6'^ a.m. 

6th^ The mean excursion has its least value about 6^ to 6^' a m. in winter and spring; a secondary mini- 
mum, as noted above, occurs about the same hour in summer, and 4*‘ in autumn ; hut the actual minimum 
occurs, distinctly marked, between 6*‘ and 10*^ p.m. in summer, and, less distinctly marked, about 5** p.m. in 
autumn. 

45. Jt appears from those results, that the diurnal law of mean disturbance is not constant throughout tha 
ycar^ as has been su})posed; in fact the law for summer is nearly the, reverse of that for whiter^ while that for 
autumn is nearly intermediate between the two, a secondary maximum occurring in the latter at 9*' a.m. In 
, the winter and spring quarters there is a tendency to a secondary minimum about 4^^ or 5*' p.m. 


Tablk 19. — Mean Disturbances of Magnetic Declination, or DiflPcrences from the Monthly Means, at 
the corresponding Hours in 1844 and 1845, as deduced from the selected series in each Year. 


Mak. 

Mean Westerly Disturbance. 

1 Mean East.^rly Disturbance, 


Mean Disturbances. 


Nov. 

Feb. 

May. 

Aug. 

\Ut. 

Nov. 

Feb. 

May. 

Aug. 


Nov. 

Fob. 

May. 

Aug. 

1 

1 

Mean 

Time. 

Dec. 

Mar. 

June. 

.Sept. 

Dec. 

Mar. 

Jun^. 

Sept. 

Yctir. 

Dec. 

Mar. 

June. 

Sept. 

Year. 


Jan. 

April. 

July. 

Oct. 


Jan. 

April. 

•'v’y- 

Oct. 


Jan. 

Aj)!’!!. 

July. 

Oct. 


h. m. 


/ 

' » 



f , 




/ ' 

« 

< 




12 10 

O-Oft* 

L47 

L02 

1.56 

125 

226 

2-88 

202 

2-50 

2-40 

1.74 

222 

166 

2-21 

1.95 

13 10 

i.0(f 

147 

117 

1.68 

132 

2-45 

294 

1.98 

2*29 

233 

1-82 

2-22 

1 .63 

2-10 

1.94 

<4 10 

1 -23 

1.5f> 

109 

185 

1-44 

1-84 

2*69 

1.81 

2-34 

2.15 

liVj 

212 

1-52 

2.14 

183 

15 10 

1-2# 

1-43 

1.50 

209 

151 

192 

212 

144 

,]-9C 

185 

1-56 

177 

147 

201 

1.70 

16 10 

1-37 

1.77 

1.92 

1-86 

1.71 

138 

184 

I -34 

153 

151 

1-38 

181 

155 

1 .66 

1-60 

17 10 

M‘8 

J*5G 

1-82 

237 

1-71 

M4 

1-24 

MS 

129 

121 

M6 

1.39 

146 

1-80 

145 

18 10 

'1.53 

1.39 

174 

2-57 

1-79 

0.82 

1-08 

M8 

093 

.1*01 

1-24 

^.29 

1.46 

185 

146 

19' 10 

157 

155 

1-72 

2-52 

I 83'' 

0-(i4 

.0-80 

M2 

093 

090 

1.26 

1-29 

1.41 

1-86 

146 

20 10 

1-7'J 

1*83 

1-92 

2-77 

2-07 

0.59 

0.86 

092 

063 

076 

1-37 

1.43 

1-48 

1-96 

156 

21 10 

J-02 

1-83 

1.94 

2-73 

i 2 09 

0-69 

0.9/. 

Ml 

0.95 

0-93 

1-58 

157' 

1-65 

204 

1.71 

22 10 1 

1-76 

1‘78 

1.88 

2-23 

1-90 

0-87 

0-84^ 

1.08* 

Ml 

0<f9r 

1-50 

^145 

161 

176 

1.59» 

23 10 

1-78 

1.66 

1-98 

1 .96 i 

1-85 

084 

0-95 

126 

1.00 

1-02 

1-42 

1-39 

171 

164 

1.54 

0 JO 

2-17 

184 

1.68 

182 

i , 1 -89 

086 

M4 

1.27 

106 

1*4^8 

?.75 

1.66 

1 .54 

1-59 

162 

1 10 

2-27 

1-84 

1-92 

190 

1 1-98 

0-98 

103 

118 

13^8 

M4 

I-HO 

158 

1-62 

1.72 

168 

2 *10 

!i 2.K) 

, 1-98 

173 

2*10 

i 1-99 

090 

108 

Ml 

L26 

' 1-09 

172 

1-67 

1.50 

1-80 

167 


1-98 

1-82 

101 

227 

! 1.91 

1.63 

136 

131 

142 

lc42 

186 

1-67 

149 

1-88 

1.72 

4 10 

i, 1-88 

1.51 

Ml 

174 

; 1.03 

1.60 

158 

123 

1-27 

1.39* 

1.78 

153 

1-34 

153 

154 

6 10 

( 1-31 

143 

1.14 

1.48 

i 1.36 

185 

223 

0-97 

136 

1.55 

1*55 

181 

1.01 

142 

145 

6 10 

I 1-07 

MO 

‘Q:82 

M4 

j 113 

352 

303 

109 

2V2 

C.49 

2-27 

2.09 

0*98 

1*8; 

180 

7 1*0, 

0-99 

7.15 

072 

095 

1 096 

2-67 

2 75 

137 

2.43 

‘226 

185 

200 

M2 

1.69 

1.66 

8'’10 

0-82 

105 

0‘58 

09 1 

! 0M< 

3^08 

Q77 

1.48 

'2.96 

2.54 

222 

200 

M7 

2-17 

1.89 

9 10 j 

0.70 

135 

€51 

0 77 

1 08.7. 

' 3 33 

3.1? 

143 

'3.03 

2-69 

1.90 

2.34 

106 

226 

189 

10 10 I 

0-99 

M4‘ 

-062 

107; 

0-95 ^ 

2.84 

280 

1*29 

2 77, 

243 

211 

206 

103 

228 

1-87 

'*\l 10 1 

%-7f 

eoo 

O.M 

105 

i »J.86 

2.95 

29f 

170 

3.02j 

2*53 

213 

203 

1*33 

221 

192 

' !! 











. - - - - 






46! Variation of the probable error of an^Ohservation of Magnetic Decimation. — i^It appears from 

the previous conclusions, tl, at the best hour to make an ohservation of magnetic declination in winter and 
spring, is abofat 6** a.m. ; in the stttnmer quarter, from 6** p.m. to 10 ^ p.m. ; and in autumn from 4^ to 5 ^ p.m. 
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Hie leafit and greatest values of the probable errot of an observation from the monthly mean of the hour, for 
Makerstoun in 1844 and 1846, were approximately as follow : — 

Winter, Least Probable Error, 5'* a.m. ~ ()'*8 Greatest Probable Error, 6^ p.m. = P‘8 

Spring, 7^ a.m. = 0'*8 9^ p.m. = P‘7 

Summer, 6^* p.m. ~ 0''6 P' a.m. & 11^ a.m. = P‘l 

Autumn, 6^ p.m. = 0'‘9 .. 9^ p.m. = P‘6 

It is obvious, however, that even at the same place the probable error will vary with the year. In 1847, 
the probable error of an observation would have been greatly increased by the t^xcessivc magnetic storms of 
that year : neglecting these rare and excessive disturbances however, the values given above cannot bo far from 
the truth. 


Variiition of Maijneth'. DcclhiaUon with nferenee to the MooyCs Hoiir^Anrfle. — ^The following Table has 
been constructed from Table XL 1844, p. 342, and Table JX., p. G, of the present volume. 


Table 20. — Variations of Magnetic Declination with reference to the Moon’s Hour- Angle for the 
Winter and Summer Lunations, and for all the Lunations of the Years 1844 and 1845. 


Moon's 

Hour- 


Winter Lunations. 

Summer Lunations. 

All the Lunations. 

|. 

1814. 

18-15. 

Mean. 

1844. 

18-15. 

Mean. 

1841. 

1 18-15. 

Moan, 

Angle, 

h. ni. 
0 0 

li 

-0.35 

, 1 

-Oil ' 

/ 

-0*23 

+ 0.03 

+ 036 

+ 0-19 

-021 

! -fo.io 

-0-05 

2 25 


-0.07 

-0 02 ; 

- O-OI 

+ 029 

+ 027 

-I-0.28 

+j)n 

1 -t-O-Il 

-fO-11 

4 20 

!i 

+ 0*30 

-0-03 1 

+ 0-13 

-KIOG 

-hO.34 

+ 0-20 

•+().] 9 

; +0-13 

+ 0-16 

6 15 

!! 

+ 0-30 

+ 0 02 ' 

+ 0.J() 

-004 

+ 0-18 

+ 0-07 

+ 0-13 

1 -1-0-09 

+ 0-11 

8 10 

i' 

+ o.:;8 

-1-0.17 : 

+ 0.27 

. -0-18 

-0.39 

-0.29 

+ 0.10 

1 -008 

+ 0-01 

10 5 

1 ^ 

|. 

+ 0-l() 

+ 0-27 

+t).33 

+ 0.46 

-0-11 

+ 0-0.^ 

+ 0-33 

! -fO-lO 

i +0-21 

12 0 


4- 0-49 

+ 0‘2S i 

+ o.:?6 

+ 0.40 

-0-28 

+ 0*06 

+ 0-15 

1 -)-0-02 

I +023 

13 55 

1 

+ 023 

+ o-y) : 

+,0.19 

+ 002 

-008 

-04)3 

+ 0.13 

1 -fO-OS 
f -0-15 

! +0.09 

15 50 

II 

j' 

- 0 03 

-0-02 ; 

- 0.()3 

-049 

-033 

-0-41 

-025 

l^-0.20 

17 45 

-054 

-0-26 : 

-040 

-o-ta 

-0-14 

- 023 

- 043 

i -0-21 

• -034 

19 40 


-0-09 j 

-0.15 ^ 

-04 2 

+ 0-08 

-016 

-001 

-030 

1 .-0-10 

-023 

21 35 


-0-35 

-(f28 !j 

-032 

-O-Ol 

• t 

+ 0*31 

+ 01 3 

-0.21 

i -8-01 

1 

1 

1-012 


47. It apjiears from tlia Table, tliat,thc mean declination varies with the moon’s hour-angle, aslblloj^s : — 

\st, In winter (wl^en the moon is tn opposition north of the equator) tbc maximum of westerly declina- 
tion, for this variation, occurs whim the moon is on the i^^eridian of 1P\ or about an hour before the inferior 
transit ; the minimuiu occurs bctwcfni*^^* and 5*‘*beforc the superior transit. The group for each year gives 
almost exactly the same result, but tlic’range of the variation in 1844 was l'*2, while in 1845 it was under O'-S. 

2(i, In summer tlie dcclkiation needle has a douhte easterly and westerly motion. 

• * 

The maximum westerly declination occurs about hours after the superior tranjit. 

The minimum westerly (jeefination occurs about G hours before tbc superior transit. 

A inaximum wcstei^Iy dccKnation occurs at the inferior transit. 

•A miniiniim westerly decliniition Occurs about 8 hours after the superior ^itinsit. 

The results for the summer lunations fin tHe two year» agree to JL Considerable extent; the maximum dt 
the inferior transit, however, is not neatly so distinctly marked in 1845 as in 1844. •The rangctof the varia- 
tions for the summer lunations in the two years, is for 1844 *= 0'‘9,4br 1845 = O'-S nearly. ^ 

3(i, The result from the lunation j during the year, is a combination of fiie two results previously 

given, llie principal maximum occurs Oik the inferior transit, and the princfjti^ minimum about 6 hours afWP it. 

Several single lunations conftrm the accuracy of thCse conclusioni^ See the volume for 1844, pp 342, 343 . 
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General Results of the Makerstoun Observations. 


Horizontal Component of Magnetic Force. 

48, The observations in connection with this element are of two classes : — l.v^, Observations for the abso> 
lute value of the component, made by the method, of Gauss ; and, 2d, Observations of the bifilar magnetometer for 
the va,riations of the component. The observations for the absolute value were made with two different instru- 
ments ; first, from 1813 till April 1846, with a 15-inch deflecting bar, by Gauss’s original method; and 
second, after April 1846, with 3*65-inch deflecting cylinders, by Dr Lamont’s modification of Gauss’s method : 
the whole processes have Ixjen already described in the Introductions to the different volumes of Makerstoun 
Observations. The following Table contains the computed values of (X) the horizontal component corre- 
sponding to the reading of the bifilar magnetometer at the time of vibration, and also the values reduced to the 
moan reading of the bifilar for the year of the observations ; to these arc affixed approximate weights, depending 
upon the number and agreement of the partial results, and employed in obtaining the mean in the last column : — 


Tahle 21. — ^Results of Observations for the Absolute Value of the Horizontal Component of Magnetic 
F’orce, made in tlie Years 1843 — 1849, with the Resulting Mean Value, corresponding to the 
Mean Reading of the Bifilar Magnetometer for the respective Years in which the Observations 
were made. 




During Observation. 

X Reduced to 


Mean Value of 





the Mean 
Bifilar for the 
Year. 


X for the Mean 
Bifilar Reading 
of each Year, 


Date. 

«) 

Values of X. 

Mitan Bifilar 
Reading. 

Weight. 



1843. 








August 1 1 

3-3556 

511.5 

3-3512 

1 




August 21 

3-384!) 

5IM 

3..3807 

3 




November 8 

8-3773 

.510-9 

3-3732 

3 

3-3752 



November 14 

3-3792 

507*6 

’ 3-3757 

2 

* 



December 18 

' 3-3840 

515-1! 

?-3iin3 

2 


01 

pq 


1841. 


♦ 



tjo 


February 17 

3-3836 

524-6 

3-3851 

1 


? • 


March 23 

3-3759 

520^8 

3-3793 

2 


OJ 


May 29 

4 u^ust 5 

3-3853 

3 3913 

535-7 

540-7 

3-3816 

3-3852 

1 

3-3801 



December 20 

3-3844 

539-5 * 

3-3789 

” 2 


.5 


December .30 | 

3-3760 

534-9' ' 

3-3727 

2 




1845. I 






' 


December 29 
December .V) 

3-392J 1 

3-3812 i 

1 548-9 

539-1 

3-3870 

11-3807 


3-3832 



1846. . 



3-3^10 





F ebruary 1 6 

3-3929 

553-2 

3 < 

3-3883 


\ 

April 14 

3-3904 

562-3, 

3-3843 

O 2 

, 

. 

1847. , 




. 


1 

0) * 


May 3 1 

3-3918 

574-8 

^ 3-'3842 ' 

* 3 


. 1 

1 

June 15 

3-3927 

576-7 

'3-3843 

3 

3-3846 

'■ js”'! 

1 

September 1 1 

3-3791 

545-0 

3-3852 

3 


. 1.2 

I 

1849. 



< 



A 

1 

June 19 

3-3963 

598-0 

3-3873 ’ 

3 

3-3917 

CO 

1 Of 


Oistober 1 1 

3-3913 

568-0 V 

J.-3961 • 

3 


♦ 




h 




49. The results for the 1/u;gc bar indicate an increase of absolute ^horizontal force from year to year between 
1843 and f846 ; thobe for the small b^r exhibitr a similar fact, although the considerable dillerence between the 
Results foi* .Time 19 and'^October H, 1849, throw Burner doubt on the amount of increase.'' 

Prom these observations thr increase of the horizontal compoi^enSs in a^soly^te measure (see N<h 63.) 

From 1843 to 1845, = 0 0080 = 0-004*00 yearly. 

From 1844 to 1046, = 0 0082 = 0-004'l0 Mearf ofall, = 0-00388 yearly. 

From 1847 to M49, = 0-0071 = 0-00366 ' 





Horizontal Component of Magnetic Force. 
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50. The following Tables have been deducoul from the observations of the billlar magnetometer in the same 
manner as the Tables already given for the magnetic declination. The variations are expressed in terms of the 
whole horizontal component, the latter being e<|ual to unity. 


Table 22. — Monthly Means of the Variations of the Horizontal Component of Magnetic Force 

at Makerstonn. 


Month . 

1812 . 

' 18 - 13 . ; 

1 

1834 . 

! 

1845 . 

1846 . 

1847 . 

1 H 48 . 

1849 . 

January 

•005055 

• 00 S 747 ; 

•012663 

-014913 1 

•01621 1 

■017923 

•017805 

•019392 

February 

•005230 

•008826 i 

•012815 

- 01.5013 

-016316 

-017573 

•017619 

019620 

Marcli 

•005627 

-008584 : 

•012661 

•014988 ; 

• 0 H » 3:>1 

-01 7806 

-018061 

-019638 

April 

, - 0051.30 

•008760 

•012076 

•011800 

•016354 

•017731 

-018406 

•020070 

May 

•006102 

- 000760 ; 

-013679 

-015340 

-016716 

-017751 

•010054 

-020833 

J une 

' -006786 

-010233 

•014425 1 

-015645 

•016570 

• 018155 ' 

-010316 1 

-021738 

July 

, . 006714 ' 

-010104 ' 

- 014584 ! 

-015572 

. 01(;030 

•018146 ! 

‘019305 

! -021358 

August 

' .006706 

■010257 

- 014376 ' 

- 01.5107 

•016388 1 

-018016 : 

• 0191 16 

-020921 

Soptoiiibor 

■007051 

•010512 

-011360 

■015078 

•016233 

•017857 1 

•018552 

-020647 

October 

•007182 

•010774 ' 

-01131 1 1 

■015161 

-016180 

•016981 

•019230 

-020540 

November 

•007602 

1 - 011570 ; 

•01 1740 ! 

•015851 

.017161 

1 -017581 

-019029 

•020975 

December 

•008230 

1 .012065 1 

i 1 

• 015212 : 

1 

•015805 

•017775 

1 -018591 

1 -019010 

-021600 


ol. MontJilii Mcait of t/u' of the Ilonzonhd (\nnpo'ih:nf .^ — The horizontal force has in- 

ereasod iii tln^ greater number of eas<‘s from month to month ; in Mareli or Aia'il, and in August or September, 
the im'jni Is giaierally less than lii tlu; immediately preceding mouths. Tli(‘^nT‘ans for 184(5 and 1849 are con si- 
d(*rably loss accurate than tliose for tin* pix'cediiig years, depending as they do on only two daily ohservations ; 
and the means for the end of 18 Ki and for 1847 are much ailected by excessive disturbancij. 


TaiUjE 28. — ^ Yearly Means of the A'^ariatict^s of the Horizontal Component of Mag/ietic Force, 

with the Secular Cbange. 


\ oar. 

• '' 

Ilon%>ntal 
( 'oitiponcnt. 

Secular 

Kach 

Y ear. 

Increase. 

^ Aleaii of|^ 

1 - 

1842, i 

0.00f;550 



i‘i4.‘? i 

•010020 

-003470 


i84\ ; 

-013905 

i -003885 

1 

•i8i5* : 

^•015.340 ♦ 

1 -001435 

i 

1846 !• 

-016625 

! -001285 

■002519 

1847^ j 

()\WG8 

•001243 

-001962 

1S;18* i 

0187J1 i 

■0008 13 

•001202 

1841) I, 

•* 

-02061 1 1 

j 

■001000 

-001318 


52. Table 32 contains the yearly me^jins of the quantities hi Ti^]% 22, together with tlie resulting yeaily 
values of the secular change. The secular chatige appe^fs to have* vor|r Virgo iii^tho years 1842 to 1844, 
and considerably smaller and more rej^ulai^in the years from 1844 k) 1847 ; the changtj from 1847 to 1848 is 
smaller, and that ffom 1848 to 1849 is greatei% tiiail fo? each of the preceding thi^e ^ars? *tt ts not inlfmf-* 
hable fchS-t the change from J 842^ to lH*^ is increascjl by instrumental Amses, such as strctcliing* of the* sus- 
pension wires of the m^nct, wljilc the variation of tliC changes in ?847 - 9 is evidently connected wjth^ the great 
disturbances of the year 1847-8. Jf we take the rac»i yearly secular change from 1845 till 1849^ as probably ^ 
unaffected by instrumental error, we find it = 0'0yi318, the horizontal componeft being unity ; or, if wc take 
tie absolute value of the horizontal component, = 3*388, we find — 

MAG. AND MET. CBS. 1846 AND 1846. 
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General Results of the Makerstoun Observations. 


53. The mean yearly secular change of the horizontal force in absolute measure, 

^y the o1)servations of the bifilar magnetometer, = + 0*00446 
By the observations for the absolute force (Table 21), = + 0-00388 

Such a near agreoinent is, |)erhaps, more than could have been expected : if the observations with the small 
deflecting bar were neglected (No. 49), the agreement w^ould be even greater. 

54. It lias Ixien shewn, No. 38, that when we deduce the yearly mean declination from the days which were 
stflected as little affoctod by intermittent disturbances, the result is almost precisely the same as that deduced 
from the whole ordinary observations, and therefore from the days disturbed ; a similar comparison being made 
for the horizontal component, we find as follow^s : — 

Tlie yearly mean of the horizontal component, as deduced from the 120 days selected as nearly free from disturbance, 

In 1844, is greater than that deduced from all the hourly observations of the year by 0*000189. 

In 1845, 0*000154. 

^fhe effect of disturbance in both years w^as to diminish the mean value of the horizontal component on the 
average by 0*000172 of the whole component. It was found for 1844 (see the volume for that year, p. 365) 
that Ji more careful selection of 60 days (5 in each month) shewed even a greater effect of disturbance, namely 
0-000251 tor that ytiar. 


Takle 24. — Monthly Variations of the Horizontal Component of Magnetic Force, free from 
^ llegular Secular Change. 


Month. 

l! 

li T8^a. 

ii 

1843. 


j i 

1845. ! 1846'. j 1847. 

1848. 

1849. 1 

1842 

to 

184(> 

to 

1842 

to 

1842 

to 

• 



! : 

. 

1 

i 

184-0. 

1849. 

1849. 

1847. 

Profix. 

j (r(KH» 

0*000 

0-000 t 

0-000 ' 0-000 ' 0-00 , 

0-000 

O-i^O 

0-000 

0-000 

O-O(H) 

0-000 

January 

1 -t-ioo 

+ 470 

+ 050 

+ 111 +213 +0109 

-219' 

- 0339 

+ 183 

+ 016 

+ 100 

+ 339 

February 

! -015 

+ 232 

- 003 

+ 09) i + 201 i-(A)07 

- 500 

-0271 1 

+ 076 

-143 

-031 

+ 125 

Marcli 

! +092 

327 

-422 

-oaf; :+i 28 1 + 0)02 

-210 

-"0113 

'-171 

-084 

-127 

- 098 

April 

~3S6 

-468 

-.■M2 

-2)8 ! + 01'l 1 + 0923 

+ 007 

-0141 

- 353 

- 024 

-189 

-344 

May 

i +377 

+ 221 

+ 126 j 

+ 139 : + 262 i-002I 

+ 530 i 

+ 0102 

; + 216 

i + 308 

+ 262 i 

' + 277 

June ( 

, ! + 38l 

+ 371 

+ 03 / 1 

+ 351 ' + 002 ! + 0f)19 : 

+ 007 

+ 1207 i 

! + 435 

+ 621 i 

+ 530 ! 

+ 590 

July 

+ 019 

-075 

+ 561 1 

+ 185 +257 i + 0216 

+ 531 j 

+ 0007 1 

1 + 172 

+ 125 1 

+ 299 1 

+ 298 

August 

- 1 89 

-239 

+ 118 ' 

-073 i-^OS ^+0052 

+ 217 

+ 0070 : 

1-096 ' 

1-017 j 

1-056 1 

i- 185 

Soptel^ber 

.-221 

-271 

-133 

-495 !-677 -0171' 

j-472 

-0304 i 

i-280 

|-421 

-350 ! 

- 192 

October 

! - 083 

-356 , 

1-384 

-r.205 j- 544 1-1111 

+ 081 

;-063) ' 

1 - 257 

-551 1 

- 401 

-671 

November 

i - I ()3 

+ 132 

i-223 

+ 092 I + 023 1-0572 

-245 j 

[-0350 ' 

1 - 01 1 

-287 

-164 

-178 

J^ember' 

1 + 091 

+ 301 

i + OlJ 

i 

+ 043 I + 523 1 + 0371 

» '■ 

1-389 

+ 0109 

j + 1 1 3 

1 

+ 153 

+ 133 

+ 336 


55. Atniufd Period of the Horizontal Coiufuoicnt. — Table 24 has been formed in thi- same manner as Table 3 
(see p. xiii.) The; secular changes employed in the redaction for, each year, obtahied in the same manner as for 
the magnetic declination in 1847-8 (No. 8), are as follow : — 

1842. 1843. 1844. 1845. 184t). . 1847. 1848. * 1849. 

Yearly ircrease, 0-003480 0-003804 0*002820 0*001116 O-OOlSbff 0*000768 0-001500 0-001920 

56. The mean result for the six^vears 1.842 to 1847, given in the last column of Table 24, is probably to 
l>e most depended on for an accurate exliib;tion of tjie mean annual law, the means for 1848 and 1849 being 
deduced from too few^qtservatiofls. The mean for -the six yefirs 18'42 to 1847 shews, that the horizontal 
i^okyjonent qt JHal'erstoun^was a inapmuih at the summer^ soU'ticf', <tnd aiao at the winter {fohtiee ; that it waft 
a ininmi.un^ shortly ^fter the <mtu{^in<dj and ahortlt/ afte-^ the vernal ^^fxlui^pxy This result is shewn with 

. < i \ 

• This as deduced froiu iffie Makerstoun Observations for^l842, was stated to t!^e Physical Section of the British Association 
in June 1^45, confirmed by a redrscussion of observations .made at Toronto in 1842 : it has since been confirmed by the observations 
made in the sac63B8ive years at Makerstoun, and, as has been shewn in the Makerstoun Observations for 1844 (foot-note p. 357), by Or 
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considerable distinctness in each of the six years ; the variations from it are not greater than might }>e expected 
when we take into account the large effect of disturhances, the irregular value of tlie secular change in some 
years, and in others the fewness of the daily observations, and consequent imperfect nature of the corrections. 
These corrections, as deduced from the observations for 1844 and 1845, vary so much as* to account fully for 
in Ay of the minor dillcrcnccs from the m(?an law in the yeju*s 1842 to 1847, and for even the larger differences 
in the years 1848 and 1849. Upon the whole the summer maximum appears rather greater than the winter 
maximum, and the autumnal minimum tlian tlie spring minimum ; although as this is not the case in the mean 
for the first four years (column 10, Table 24), and as very large disturbances occurred in the end of the years 
1846 and 1847, which probably increased the autumn minimum of these years, this difference in the minima 
is perhaps accidental, and might be removed or considerably diminished in a larger series of observations. 

57. When wc compare the monthly means, as deduced from thi? 10 days selected in each month as least 
affected by irregular disturhances, with tliose deduced from all tlu* hourly observations in the same months, we 
find the latter less ( — ) or gi'eater ( -f ) than the former, by tlic follow ing quaiititics : — ^ 


Y ear. 

Prefix. 

•Ian. 

Peb. 

Aliiivh. 

April. 

May. 

J une. 

July. 

Aug. 

SJept. 

Oct. 

Nov. ■ 

Dec, 

1844, 

0-000 j 

-109 

- 846 

-899 

-815 

-029 

+ 018 

-021 

-108 

— 002 

-507 

-164 

-284 

1845, 

0-000 

-301 

-160 

-260 

-148 

-082 

+ 021 

+ 003 

-119 

-109 

-251 

-111 

-377 

Mean, 

0-000 ! 

-205 

-258 

- 829 

-229 

-030 

+ 019 

-009 

-113 

-085 

-379 

-137 

-305 


In each montli, with the exception of Juno, the mean deduced from the undisturbed days is greater than 
that deduced from nil the ohs(‘rvntion dnys ; and the excess is greatc'st in Mardi and October, the months of, 
greatest distnrluuice ; the eiibct of disturbance on the means for the months of May, .lunt*, and .July, is very 
small, nearly zero. 

58. As th() above ellects of disturhancci seem to obey a law similar to that ol* tlu^ annual period of the 
mean, it will be inlerestiiig to cousidtu* the law for tlu* latter, t'ls deduced from tlie nearly undisturbed 10 davs 
selected in each month of .the years 1844 and 1845. The following are the moan variations, deduced from all 
the daily observations in 1844 and 1815, as in Table 21. - 

I .tun. Pel*. March. A])ril. May. .lunc, .luly, Aug. Se])t. Oct. Nov. • Dec. 

Mean of all, 0-000 I -1-082 -1-044 -224 -280 ^182 +494 +873. +022 -814 -294 -065 +028 

• • 

(Jorrecting these by the mean qpantitie^s in No. 57, w() obtain the^ variations of tlie monthly means from the 
nearly undisturbed days of 1844 and 1845. 

j 0-000 I +110 +^20 -006 -222 -009 +304 +211 -030 -.400 *- 081^ -099 +162 

. The nionthly means, deduced from 10 uearlji undisturbed days in (N*idi month of the tv^o \V*arSf give the 

same law as has already be<ti deduced friyn the moans of all the ohsejvations ii IS in '^I5il>lc 24) : iu*the juidis- 
t urhed means, the maxiinuiu at the wintiy .solstice; is reiulered more marked, and it appears jirohable that the 
flifference h(;tween the values of the t\^'o maxima may be wholly a result of disturbance, wdiiTdi a[^||rs to 
diminish the winter moans considerably, wliile it rather temds to increase those; at mielsnmmor. W hoiW more 
carctul sclectiem eif undisturbed ela.ysiis*niade, as in that oi* Jlvr days in each memth of 1814, (see p. 865 of the 
volume for that year) it fenmel, tliat the effect of disturbance; in diminishing tlft; winter mean.s, and in incre;as- 
ing the summer means, is twefi mell’e considerable thau*that found above No. 57. 

Differvneea of the Daihf Meaiw oftJic ^Ivrizontal Component from (hr Mmur for the eorrespohdi n 

The discussion for 1844, will he^ femntl^iu the volume for that year, page 857, the results for 1845i?ineJ 1846, 
are obtained^lTom Tables XVIII..and LVII. this volume. 

Lamont’fl observations at Munich (1843-5), alUioug)S| by the combinatioil^ which he|fe,(f en*ployv;d ho had failed in detecting the faeft. 
The following are the variations of the Munich «i umbers a*8 correctetOlbr secular *chii«ge in the^iote citdd, the horiziitUul component 
at the place being taken as unity. 

• 

Prefix. I •Dec. Jan, Peb^ ^lar. • ^Mir. May! June. July. Au^..^ Sept. flet. Nov# * *De<j. 

0000 +172 -029 ^-086 ^-029 -*168 +265 ♦ +238 +28C^ +136 *-421 -328 -045 +172 

The value of this confirmation of the Makerstoun law is increased by the fact, that the Municii instrument has a uriitilar suspen- 
sion, and that the processes of observation, reduction, arniheoitection, are completely diflerent fron? those employed ^t Mak*erstoun. 
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Qenerai. Results of the Makerstoun Observations. 


Table 25. — Means of the Positive and Negative Departures of the Daily Means from the Monthly 
Mean s*of the Horizontal Component of Magnetic Force, with their Differences. 


Month. 


l*o.‘«itive ])c|)artur(3S. 

Mean Negative Departures. 

.. 

; ■ j 

Diff. of 
! Mean 
i Depart. 1 

Mean Departures, without refer- 
ence to Sign. 

; 1844.. 

; 

1845. ; lB4(i. 

Mean. 

1844. 

1845. 

1846. 

Mean. 

1844. 

1845. 

1846. 1 

Mean. 


1 O'OO 

O-MO 0-(»() 

(H)() 

(>■00 

0-00 

0 00 

0-00 

1 

: (i-oo 

o-oo 

()-()0 

O-Of) 1 


Jan. 

1 0172 

0310 ; 0150 

0210 

0215 

0538 

0171 

0308 

~ 0092 

0191 

0398 

0105 1 

0251 

Feb, 

! 0317 

0303 i 0281 

0301 

0101 

0303 

0171 

0293 

; + ooo8 

0350 

()3():{ 

0213 

0291 

Mar. 

; 0H5 

0211 1 0200 

0310 

0712 

0250 

0209 

0120 

l-oioi ' 

0518 

0231 

0299 

0359 

.April 

' 0101 

Ois.-i ():il 1 

0334 

0172 

0011 

0128 

05 M 

1-0180 

0430 

0391 

0302 

0397 

May 

ij 0355 

0228 o:iio 

0310 

0330 

0387 

0103 

0373 

|'-0003 

0312 

0287 

0372 

0334 

J line 

i 0103 

0177 0111 

0270 

0178 

0225 

Of) 1 1 

0300 

'-0030 ; 

0185 

0198 

0175 

0286 

J Illy 

: 0217 

0201 ; 0311 

0215 

1 0271 

0297 

; 0:H)3 

0320 

j -0075 : 

0241 

, 0212 

! 0319 

0277 

Aug. 

: 0353 

0380 0303 

0377 

1 0380 

0211 

0288 

0303 

+ 0074 

0300 

0207 

0332 

0332 

Se])t. 

i 0218 

0315 ; 0103 

0312 

! 0310 

0315 

: 0510 

0390 

-0018 

0278 

1 0315 

0199 

0361 

Oct. 

1 0150 

0285 0315 

0303 

i 0191 1 

0307 

j 0580 

I 0102 

-0099 

0470 

0290 

0134 

0102 

Nov. 

i: 0280 

0330 ' 0100 

O.'lOO 

:! 0382 1 

0357 

1 0390 

; 0370 

; - 0007 

0323 

i 0343 

: 0137 

0368 

Dec. i 

i 0258 

0358 ; 0311 

0300 i 

1 

0413 

; 1 
' 1 

0008 

1 i 

: 0335 i 

1 i 

j 0152 

-0113 

0318 

; 0451 

1 

i 0323 

0364 


59. The followini;* are the coiiclusiuns from Table* 2(5. 

I.s7, Hio daily moan valium of the horizontal component i.s holh most in (excess and most in defect of its 
monthly mean value in April, and- in tlu^ months from August to November ; while tlie smallest departures 
from tjie monthly nn'ans occur about tlu^ solstices. 

2'/, The av(}rag(i n(*gative departure is greater than the avetairo positive departure, in every month of tlui 
vear with two exceptions, February afl'd August, and the excess of tlj(‘ former over the latter is greatest in April 
and December. «. 

Ih/, As both the ])o.‘^iiiv(* and negativ('«.departur(^s obey nearly the 'same lfi,w, wo in consequence find, as in 
tlu^ last eoluniii of Table 25, that tin* greatest doj»arturescof the daily means from tlii^ monthly means occur 
imme(Iiai(!ly aller tlie equinoxes, and tlu? h‘ast depai tures imineiliately after the solstices. We may generalize 
this result (as jn the (fuse of the magnetic d(H*lination, No. 11, ^Ith) thus ; — The t^ilferonces of the daily means of 
the horizontal component of niagiielic fon;e from the monthly means were a maximum when the horizontal 
eomponent was least, and ti ininimiun when it was greatest. 

TAHiH 26.— Mean Diurnal Range of the Horizontal Comiionent of Magnetic Ff.rce, as deduced from 

the Ordinary Daily Observaticpsi 
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60. Annual Variation of the Diurnal Bange of the Horizontal Component of MagneUc Force . — The means 
for 1844 and 1845 only, in Table 26, are comparable with each other. From the last line of Table 26 we find 
that the mean daily range was least in the months of December, January, and February, and less in May and 
June than in April, July, and August. These mean ranges are deduced from the ordinary daily observations. 
Wlien we seek for the absolute ranges, as obtained from all the extra observations made in the years 1844 and 
1845 (Table LX. 1844, p. 400, and Table L. p. 28 of this volume), we obtain the following numbers (prefix 
0 - 00 ) 


1844, 

1846, 

Jan. 

2943 

6758 

Feb. 

3811 

3009 

March. 

6198 

4268 

April. 

6234 

6138 

May. 

5088 

4733 

June. 

8802 

4054 

July. 

4538 

4174 

Aug. 

5819 

5270 

l!^(‘pt. 

4588 

5062 

Oct. 

5134 

8759 

Nov. 

6556 

2864 

Dec. 

2965 

3995 

Mean, 

4355 

3410 

5280 

6186 

4910 

8928 

4856 

5294 

4800 

4446 

4710 

,3480 


These numbers follow the same law as those in Table 26, they are, however, considerably larger ; the in- 
crease is most marked in the winter months. From the means of both years we may conclinle that the mean 
value of the diurnal change,' of the horizontal component of magnetic force at Makerstoun in years of moderate 
diMiirhance is about 0*0057 in April and August, and about 0*0088 at the solstices, the whole horizontal com- 
ponent l)eing unity. 

Table 27. — Ranges of the Mean Diurnal Variation of the Horizontal Component of Magnetic Force. 


! 

Year. | 

.1 an . 

Feb. 

March. 

April. 

May. 

.Tune. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Mean. 


()-(K) 

0-(l0 

000 

0*(.M» 

0*00 

0-00 

0*(K» 

000 

0-00 

0-00 

0‘(M) 

0.00 

0-(M> 

184.3 

0928 

0862 

1674 

8209 

3409 

3615 

3867 

3511 

2698 

2203 

1051 

0724 

2128 

1844 ' 

0690 

0875 

2195 

3378 

3644 

8179 

8657 

8501 

2948 

2313 

1 305 

0760 

2212 

1845 ij 

1712 

, 1008 

1 2247 

3.185 

3623 

8458 1 

8651 ' 

8874 

8282 

1877 

1587 

1845 

2887 

1846 1 

1027 

! 0956 ! 

2883 , 

4099 

5504 

4822 1 

5550 1 

5578 

4427 , 

, 2395 

2892 

1099 i 

8152 

Moan) 
of ail /j 

1062 

j 

' 0840 

j 

2185 1 

1 

i 

3482 1 

3969 

• 

8685 1 

! 

4148 j 

1 

8997 

• 

8100 

2169 

1481 

i 

0897 ! 

2^52 

] 


t 


61. A'untfxd Variation, (f the Jianges of the Mio^hlg Hean Diurnal Variation. — From the last line of Table 

27, it appears tliat tJie range ot*the monthly mean diurnal variatioif is least in December, January, and February, 
and that it is less in .lune than in May, July, or A«iigust. The following are th(i diurnal rangtjp of the monthly 
mean diurnal variations, as «leduced from the 20 days selected as free from irregular disturbance in the 
years 1844 and 1845 ; — % • 

Prefix. I .Ian. Fob. March. April. May. June. .luly. Sept. Nov. Dec. 

^0*00 i 0547 0682 1888 8154 827? 8209 84 17 8080 2988 20:.V) * l^?! 0875 

62. Wlum we cxamiiu; the mean diurnal ranges as deduced from all*the obsei%ations (extra and ordinary) made 
in 1844 and 1845, wc find that the n^^dns for March and April, and for August and September, ar(^greater 
than the means for MSy, J une, and July ; when we deduce the mean diurnal range from the reguw daily 
ol)s;«rvatioiis, as in Table 26,*theii we fm^Vonly the for April greater than the means for May, June, and July, 
the means for July and August heiiij greater than those for May and June. So when we consider the range*of 
the monthly mean variation ^is ii^Tabi% 27, we find tlje mean for June letfs ifliaii the means for May, July and 
August only ; and, finally, in tlie ranges hist*given, deduced from the mean variations of undisturbed days, tin? 
differences for the months from April to Se})tcral)er almost altogether disappear, the excess jfiu* July being in 
all probability accidental. This result ih similar to that already found for the magnetic declination, and we may 
draw from it a similar conclifsion, that the excess of the diurnal range in the equinoctial montlis ovci; that 
for the mfdeuminer months is difc to irr^guh‘ 1 # disturbance. 

63. Annual Veirmiion of the Mean. DJ^erefiee of a Single OUke.rrq0.i}n. of the Horizontal Component ff'om tke 
^Monthlg Mean at the correfijmnding H^ur. — Tlfc mean differences* &? 1844»aiid 1845 (from Table XXXIV,, 

1844, p. 368, and Table XXX., p. 17^ of tins volume) are as follow^ (Prefix 0*000) 

• . • • # • 



^Oari. 

Feb. 

March. 

.•Aprill 

May. 

J Une. 

J uly. 

Aug. 

J^pt. 

Oct. ’ 

* Nov. 

Dec.* 

l^ean. 

1844, 

850 

533 

828 

. 770 

*568 

400! 

469 

646 

587 

689 

591 

621 

679 

1845, 

697 

515 

* 477 

65JJ 

W 

421, 

447 

677 

610 

473 

501 


547 

Mean, * 

623 

524 

650 

710 

635 . 

410 

458 

611 

598 

tsi 

546 

,610 j 

663 


MAG. AND MET. DBS. 1845 AND 1846. 




xxitvi General Results of the MAltEESTOUN Observations. 

The condttsion deduced from the numbers for 1844, and which has been deduced from those for the magnetic 
declination, No. 16, is also to be obtained from the numbers for 1846, though with less distinctness, owing to 
the large effect of disturbance in January and Deceml)er of the latter year (See No. 16.) In the mean of both 
years March and April shew the greatest mean difference in the first six mouths (and for the whole year), and 
August and December the greatest in the second six months : the least values are those for June and July, and 
for January and February. 

64. From this result, .June and July appear the months best fitted for observations of the horizontal com- 
})onent of magnetic force ; the probable error of an observation from the mean for the corresponding hour in 
these months being under 0*0003 of the whole horizontal force. 


66. Annual Va/nation of the Number of Observatiom which were greater than the Monthly Meam for the 
ei>rre.^ ponding Hour. — The numbers of observations in 100 which were greater than th(5 monthly means for 
each month of the years 1844 and 1846 are as follow ; — 



Jan. 

Feb. 

March. 

April. 

May, 

Juno. 

July. 

Aug. 

Sopt. 

Oct. 

Nov, 

Dec. 

Mean. 

1844, 

63*1 

64-8 

60*1 

62*1 

62-5 

45*7 

47*1 

49*8 

64*3 

61-2 

65*6 

59*6 

53*8 

1846, 

69*6 

66-8 

56*9 

56*0 

63*2 

48*3 

50*8 

630 

53*0 

50 -2 

66*3 

57-8 1 

64-7 

.Mean, 

56*3 

66*8 

58*6 

63-5 

62*8 

47*0 

48*9 

61*4 

63*6 

58-7 

66-9 

58-4 

54-2 


From these numbers it appears, that in the year there arc, in 100 observations, upwards of 8 more in 
(;x(!(‘ss than in defect of the monthly means for the corresponding hour ; that June and July were the only 
months which shewed more observations less than there were greater than the monthly means ; that in March, 
Oc.tolier, and December, the number of observations in excess of the monthly means was greatest, being 17 in 
100 more than those in defect. Upon the whole it appears probable in this, as in the other cases, that the 
numbers for 1844 exhibit the mean annual law with greatest truth, and that the number of positive observa- 
tions is least at the summer solstice, and is greatest near the equinoxes. 


Monthly Variations for the Horizontal Component. 

TaiOjE 28. — Mean Variations of the Horizontal ComTponent of Magnetic Force, free from Regular 
, Secular Vihange, with reference to the Moon’s Age and Declination. 


« 

Moon’s 

Age. 

r7~ 

‘ i 

1843. : 1844. 

1 , _ 

1 ; 

184r). i I84b. 

' ; 

Mean. 

After 
Moon ^ 
fartbeHt 
North^ 

1843. 

1 ' 

1844. 

1845. 

.. 

184G. Mean. 

i' 

!■' 

ll. • , 1 . 

M— 16 
17~|p0 
21—24 
25—28 
'29— 1 
2— 5 i 
6 -. 9 
10—13 

0 

! 0*00 ! 0-00 
i-"0n3 1-0229 
-6021 i-0250 
-l-OOUO i -0001 
; + ()H2 +0203 
+ 0043 i + 0224 
+ 0112 1 + 0221 
i-00V4 +0095 
!-01?9 -0259 

0 ‘ 0 (N i 1 

+ 0015 j-0005 j 
-0065 1-0139 1 
-0042 i-0072 : 
+ (1085 ; + 0088 i 
+ 0040 1 + 0120 i 
-00!l7 '1 + 0049 1 
-0068 1 + 0039 i 
+ 0084 1-0079 j 

(roe 

-0083 

-0119 

|-0006f 

+ 0129 
+ 0107 
+ 0084 
-0002 
-0108 

. 1 . a. 

27— 1 
2— 5 
()— 8 
9—12 
13—15 
.’6—19 
20—22 
23—26 

1 ()*(>0 

j + 00'/9 

1 - 0()64- 
i-()070 
+ 0020 

1 + 0041 
; - 002.6 
;^(V)34 
0000 

O'OO 

+ 0121 
+ 0008 
-0127 : 
+ 0012 
’+0157 
+ 4106 ,! 

-0092 

-0186 

+ 0078 
-004^ 
-0154 
;-0034 
i + 0093 
- 0(r64 
+ 0035 
+ 0094 

(H>() 0-00 

-0019 : +0060 
+ 0076 r-0007 
+ 0037 j -0078 
-0060 1 -0014* 
-()()48 ; +0061 
+ 0065 ii + 00l9 
[ + 0013 -0002 

-0062 i- 00.38 

1 '1 


fed. Var^iUons of^ic Dailg Mean Horizontal Component witJ^ reference to ,the 3Ttwn\'i Age and D^cMnation. 
— Table^rf has been formVd from the detailed Tables in former volun\es, and from the Tables pp. li and 32 of 
tips volume. From the meilns in Tab! 3^8 wo con^cludc : — 

l.st, Thai the meau horizontal compeJnent is greaPtest about the tiiife of conjunction, and least about opjK)- ♦ 
»'ti«m, or iinmecliately before and that epoch. TJiis result is sliewurwith great <listinctuess in several single 
lunatioAs in, 1844, (so6 volume for lf844, p. 368 and Plate<*XlV). c • 

2d, That the mean horizontal component is a maxi^ium, lK>th when the mooii is farthest north, and when 
it is fartRes| south, and that it is a minimum when the moon is near the equator. This result is shewn with 
considerable distinctness in ^be variations for lH)th 1844 and 184# and With some irregularity in 1843 and 
1846 ; the lesa-value of conclusions fn)m the observations of tSie two latter years should always be borne in mind. 
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Table 29. — ^Diurnal Range of the Horizontal Component of Magnetic Force, with reference to the s 

Moon’s Age and Declination. 


Moon’s 1 
Age. 

■ ! 

1843. 

1844. 

1845. 

1846. 

Mean. 

After 

MiH)n 

fartliest 

North. 

1843. 

1844. 

1845. 

1846. 

1 

Mean. 

a. d. 1 

0-00 

0*(K) 

O'W) 

O-oo 

o-oo 

d. (L 

0*(»0 

0-00 

0-00 

0-<Hl i 

o-<»o 

H— 16 i 

3105 

4710 

3683 

4906 

4101 

27— 1 

3527 

3267 

3686 

4209 : 

3672 

17—20 

2846 

4235 

3959 

5489 

4132 

2— 5 

3792 

4481 

4429 

4285 ■ 

4247 

21—24 i 

2504 

3127 

3685 ! 

4634 

1 3487 

6— 8 

3031 

! 4115 

4019 

4197 '1 

3840 

25—28 

3282 ! 

2936 i 

2986 

4510 j 

I 3428 

9—12 

I 2907 

3401 

3615 

5.377 '! 

3825 

29— 1 i 

2771 j 

.3436 

3920 

4434 

I 3640 

13—15 

2998 

3248 

3491 

5394 1 

3783 

2— 5 ; 

2792 

3058 

4492 

4429 

3693 

16—19 

1 2634 

1 3546 

4712 

4080 

3743 

6— 9 i 

1 3792 , 

3874 

1T)76 

4729 

4118 

20—22 

i 2795 

! 3682 

3290 

5271 

3759 

10—13 i 

1 

3145 

4982 

3706 

4:^70 

4051 

1 

23—26 

2665 

! 4311 

3137 

4620 j 

3(58.3 


Variation of the Diurnal Jiunefv of the Horizontal Component rvith rtferenec to the 3Ioon\^ Atje atnf De- 
cimation, — Table 2U has been formed from the Tables in former volumes, and the Tables pages 12 and of 
this volume. 

()7- The conclusions from Table 29 arc: — 

That the diurnal range of the horizontal component* is greatest about the time of opposition, and 
b‘ast about the time of conjunction ; in the mean of the 4 years the range varies little from the time that the 
moon is 6 days till it is 20 days <dd ; it also varies little during the remaining half lunation, but the value foi’ 
the former is considerably greater than for the latter. 

2</, In the mean of the 4 years the diurnal range is a maximum about 4#days after the moon has attained 
its greatest north declination; it is a minimum when the moon is farthest liorth. The means for 1844 and 
also for 1845 indicate a minimum, both when the moon was farthest north and when farthest south, with 
maxima during the intermediate periods ; this result seems to diiserve ^hc greatest value, agreeing as it does 
with the conclusion dcduciblo from a Comparison of the laws of mean values and ranges, namely, that the* 
7 a,nge of the horizontal component is a maximum wh8n its mean value is least, and viee versa. 


Table 30. — Mean Difference of a Single Observation of the Horizontal C(Tm 4 )onent of Magnetic 
Force from the Monthly Mean, at the cojrresponding Hour, with reference to the M^jon’s Age and 
Declination. 


Moon’s 

Age. 

' *1 

1844. ; 

• 

1 

• : 

1845. 

• 

• 

• Mean. 

• 

• 

Varia- 

tions. 

... m ..... ^ . 

After 

Moon 

farthest 

jyortb. 

• 

i 1844. 

• 

1845. 

Mean. 

Varia- 

tions. 

i 

d. d. 

O'Oe i 

0-00 • 

• 

.u-oo 

0-00 

d. d. 

■ 0-0() 

O'OO • 

o-oe 

1 (^(M) 

11—16 

0668 * 

0498 

.6583 

+ 0018 

27— 1 

j 0533 

opi9 

0526 

- 0036 

17—20 

0682 f 

0591 

ft636 , 

+ 0071 ' 

2— 5 

I 0655 

0643 

0649 

j + 0087 

21—24 i 

0441 I 

0578 : 

0569 

-0056 

6— 8 

i 0588 

0577 

0582 

+ 0020 

25—28 i 

0484 : 

0539 ! 

5511 

-0054 

9—12 

! 0510 

0536 

0523 

-0039 

29— 1 1 

0539 i 

0571 J 

0555 

-0010 

. 13—15 

i 0519 

0484 

050 U i 

-0061 

2— 5 

0497 i 

6568 

. 0532 

-0033 

16—19 

0560 

0647 

0603 ; 

+ 0041 

. 6— 9 

0605 j 

0St56 ; 

0^80 i 

+ 0015 

20—22 

0570 

0472 

0521 1 

-004J 

10—13 

0731 1 

0493 1 

06^2 

+ 0047 

23—26 

0675 

0507 

^0591 ; 

+ 0029 


L 

i 


• 


ml. 

* 

i, 

1 


68. Variatio7i of the Mean Difference of a Single Ohscrvmtion fror^ the Monthly Me<%n for the h>rresponding 
Hour with reference* to the Momi^s Aye and D<?c/mati<tw.-^The results for iwo years f844 and ld4&fr(>m Tdfdt## 
XXXV., ^844, p. 369, andTfabk^XXlX^, p. 16 of'this volume, are givenjii Table 80. The conclusions from 
this Table, which are n^rly the^ame as those from Tfeble 29, are alt follow 

Dt, The (k^arture of the horizSntal edmponent from its monthly mean valucj for the corresponding hour, 
is greatest abouFthe time of oppositiem, and least ubout the time of conjunction ; the actual ep(^s are iintne* 
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(liately before and after those stilted, a secondary minimum occurring: at conjunction, and a secondary maximum 
at opposition ; but these secondary points are probably accidental. 

2d, The departure of the horizontal component from its monthly mean position for the corresponding hour 
is least when the moon is farthest south and also when farthest north ; maxima occurring at the intermediate? 
periods (see No. 16). 


Diurnal Variations for the Horizontal Component of Magnetic Force. 

l)lurn(ff VariatAxm of the Horizontal The discussions for 1843 and 1844 will be found in 

the volumes for these years, the Tables for 1845 and 1846 are given in this volume, pages 13 and 34. Table 
31 lias been formed from all the ordinary daily observations made in the 4 years, in the manner already de- 
scribed for the declination (Nos. 26, 27.) 


Table 31. — Diurnal Variations of the Horizontal Component of Magnetic Force for each Month, as 
deduced from the Regular Daily Observations made during the Four Years 1843 to 1846. 


Mak. 

Moan 

Time. 

1 Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

li. 

111. 

o-oo 

0-00 

0-(K» 

(»‘00 

(»*00 

0‘00 

(>•0(1 

(COO 

0-00 

()-(K> 

()•()() 

0-00 

12 

12 

0156 

0358 

1576 

1 746 

1816 

2191 

2316 

2176 

1751 

1672 

0843 

0098 

13 

12 

0104 

0202 

0995 

1758 

1743 

1991 

2158 

2182 

1875 

1694 

0884 

0221 

14 

12 

0000 

0077 

0893 

1158 

1(330 

1856 

2012 

2023 

1592 

1648 

0855 

0227 

15 

12 

0630 

0129 

1285 

1 572 

1557 

1770 

1918 

2031 

1770 

1918 

1039 

0327 

16 

12 

0855 

0252 

1271 

1651 

1470 

1655 

1745 

2029 

1816 

1945 

1162 

0607 

17 

12 

1062 

0521 

1319 

1 890 

1521 

1480 

1574 

1715 

1978 

1842 

1227 

0791 

. 18 

12 

1054 

0014 

1 575 

1805 

1421 

1151 

1435 

1581 

1708 

1654 

1330 

0897 

19 

12 

1022 

061 1 

1275 

1521 

1008 

0831 

1086 

1027 

1017 

1419 

1125 

0761 

20 

12 

0769 

0519 

0709 

0757 

0120 

0329 « 

0560 

03*’ 6 

0550 

0752 

0710 

0573 

21 

12 

0616 

0105 

0308 

0115 

0119 

000,4 

0094 

1)000 

0023 

0180 

0183 

0278 

22 

12 

o;m8 

i 0000 

0000 

000(4 

0000 

OOOO 

0000 

0140 

0090 

1 0000 

0000 

0001 

2.3 

12 

i 0144 

1 obl 2 

0208 

0J32 

0414 

0518 

0502 

0718 

0531 

0284 

0101 i 

0000 

0 

12 

' 0550 

1 0268 

1 0632 

0782 

! 1102 i 

1 1281* 

1249 

1417 

1268 

0753 

0566 

0097 

1 

12 

i 0932. 

0535 

1324 i 

1557 

1978 i 

1949 

1915 

2380 

2082 

1484 

0835 

0332 

2 

12 (' 

' 1027 

' 0781 

I 1756 

2201 

2530 1 

2549 

2764 

2781 

252f 

1744 

1028 

0521 


12 1 

i 1007 

0810 

2071 

2691 

2947’ 

2891 

' 3414 

3349 

2860 

2122 

1131 

0604 

4 

12. 

! 1057 I 

I 0726 

2185 

3003 

3722 

3185 

3753 

3558 

3100 

2078 

1027 

0668 

h 

«12 

1 0995 

0658 

2132 

3456 

3969 I 

3487 

'4049 

3997 

2982 

2109 

1431 

0648 

' 6 

12 

1 0808 

0658 1 

t'.9.58 

:3*:82 

3875 ! 

3685 

•4148 

.3888 

2827 

^2169 

1428 

0888 

7 

12, 1 

i 0819 

0729 

2019 

3026 

3825 

3667 

3817 

3^40 

2780 

2059 

1139 

0670 

8 

12 i 

' 0933 1 

0714 1 

1966 

2706 

3177 ! 

3297 

3459 

3462 

2352 

203# 

nil 

0366 

9 

i 

: 0830 

0580 

1769 

2386 

2574 1*^2933 

,2957 

3010 

2314 

, 1961 

0866 

0249 

10 

12 1 

; 0023 i 

0212 

#575 

2484 

2308 

27 rr 

2654 

2939," 

2123 

1875 

0878 

0200 

11 

12 |! 0598 

li 

0264 

l^iOS 

2197 

2004 

2344 

% 

2543 

26j25 

2123 

< « 

17^5 

0776 

0241 


69. The following are the ajiproximate epochs of maxima and minijua in a f parent time, as deduced from tin? 
numbers in Table 31 ; the principal maximum is distinguished by -f, the ^irincipal minimum by — , 



c Jafi . 

Keif. . 

March. 

April. 

May. 

June. 

Jullf. 

Aug. ^ 

^ ’ Sept, 

Oct. 

NoV.* 

Dec. 



h. 

ni. 

1). tn.* 

f h. m. 

h. m. 

h. 

m. 

h. m. 

1). in. 

111 . 

h. m. 

Ti . HI. 

h. in. 

h. 

ni. 

Min, 

' 22 

10 

-22 15 

- 22 15 " 

i*? 15 ‘ 

■ 22 

0 

21 60 

24 40 ^ 

21 25 

-21 60 

-22 10 

-22 40 

-22 

40 

Max. 


0 

+ 2 45 

+ / 16 

+ ^5 

5 

15 

*c <5 46 

*5 50 

6^10 

+ 4 20 

46 

+ 60 

+ 6 

16 

Min. 

-14 

0 

-14 « 0 

14 0 

14 0 

,, 





14 0 

13 0 

11 0 

-12 

6 



<0 

^ 18 45 * 

18 0 ( 

( 17 30 



c ...... 


V 

17, 16 

16 •'0 

+18 30 

+ 18 

0 


The diurnal variation of the horizontally component, ^it Makerstohn, consists' of one maximum and one 
minimufti /n the four months May till August, and ^f two maxima and fwo miniliia in the eight months 
Septeml^or till April ; in eaah of the four months November till Februari^, the two maxima h|ve nearly equal 
values, and in each of the last three of these, the two minttna are also nearly equal ; from March till April, 
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and from Octol)er to Sept^ber, ilie rooming maximura becomes smaller in comparison with the afternoon 
maximum ; and in May and August there are traces of the former which wholly disappear in June and July. 
The forenoon minimum occurs earliest in August, and before 10*' a;m. in the four months from June till Sep- 
tember ; it occurs latest im November and December, and after 10*' a.m. in the seven, months October till 
April : the afternoon maximum occurs earliest for the first six months of the year, in February, and for the 
last six months, in September; it occurs latest in June and December. In order to destroy the smaller ir- 
regularities, means for groups of months have been takem; the same groups have been used as those already 
adopted for the magnetic declination (No. 31). 


Table 32. — ^Diurnal Valuations of the Horizontal Component of Magnetic Force for Different Periods, 

deduced from Table 31. 


Mak. 

Mean 

Time. 

1 Dec. 
j .Jan. 
Feb. 

March. 

April. 

May. 

June. 

.July. 

Aug. 

Sept. 

Oct. 

Nov. 

Six Months. 

Twelve 
Month 8. 

Sept. 

to 

Feb. 

Marcb 

to 

Aug. 

h. in. 

0-0(1 


0*(K) 

0-00 

O'OO 

o-oe 

o-oo 

O'Oe 

12 12 

i -0232 

+ 0062 

+ 0026 

+ 0212 

- 0006 

-0119 

+ 0100 

-0010 

13 12 

; -0260 

-0223 

-0110 

-0029 

+ 0056 

-0102 

-0121 

-0112 

14 12 

1 -0435 

-0574 

-0234 

-0182 

-0063 

-0249 

- 0330 

-0290 

15 12 

-0174 

-0171 

-0314 

-0225 

+ 0148 

-0013 

-0237 

-0125 

16 12 

! +0035 

-0138 

-0412 

-0312 

+ 0213 

+ 0124 

-0287 

- 0082 

17 12 

+ 0255 

+ 0010 

-0477 

-0540 

+ 0254 

+ 0254 

- 0336 

-0040 

18 12 

+ 0319 

+ 0091 

-0691 

-0690 

+ 0136 

+ 0227 

- 0130 

-0101 

19 12 

+ 0273 

-0201 

-1058 

-1146 

-0231 

+ 0021 

-0802 

- 0390 

20 12 

+ 0084 

-0806 

- 1603 

-1761 

-0747 

- 0332 

-1410 

-0871 

21 12 

-0203 

- 1 373 

-1916 

-2152 

-1299 

-0751 

-1814 

- 1 283 

22 12 

i -0420 1 

-1599 

-1977 

-2129 

-1428 

- o;;2l 

- 1902 

- 1113 

23 12 

' -0371 j 

- 1129 

-1511 

-1589 

--1122 

- 0748 

-1510 

-1129 

0 12 

: -0229 ! 

- 0892 

-(]784 

-0806 

-0566 

-0398 

-0847 

-0623 

1 12 

i +0064 1 

-0159 

-0014 

^ -0052 

+ 0039 

•i-0051 1 

-0075 

-0012 

2 12 

! +0241 i 

+ 0379 

• +0562 

+ 0573 

+ 0337 

+ 0289 1 

+ 0505 

+ 0397 

3 12 

I +0281 ! 

+ 0782 1 

+ 0942 

41197 

+ 0610 

+ 0445 

+ 0974 

+ 0709 

4 12 

+ 0281 1 +099i’ 

+ 1476 

+ 1456 

+ 0640 

+ 0460 

+ 1<109 

+ 0884 

5 12 

+ 0231 : 

+ 1195 

+ 1751 

•^*824 

+ 0746 

+ 0488 

+ 1590 

+ iy39 

6 12 

+ 0269 1 

+ 1121 

+ 1803 

+ 1819 

+ 0713 j 

+ 0491 

+ 1581 

+ 1036 

7 12 

+ 02o:^! 

+ 0938 

+ 1709 

+ 1594 

+ 0565 

+ 0384 

+ 1431* 

+ 0909 

8 12 

+ 0135 j 

+ 0737 

+ 126Q. 

+ 1231 

+ 0404 

+ 0269 

+ 1076 

+ 0673 

9 12 

+ 0019 1 

+ 0478 

+ 0776 

+ 0784 

+ 0286 

+ 0152 

+ 0679 

+ 0416 

10 12 ) 

-0191 1 

+ 0430 

+ 0532* 

+ 0597 

+ 0197 i 

+ 0003 

+ 0520 

-V02/5i 

11 12 

-o;fj8 j 

1 

+ 0103 

. +0197 

+ 0385 

+ 0110 .,j 

-0029 

+ 0328 

+ 0149 


* 70. The following are ihe apprpxiiiiate epoalis^f iitaxima and minima in apparent time from Table 32. 
(Sec also Plate II.) ' * * 


Doc.^Jan. t^eb. ]\l»rch, April, May, .June. July, Aug. Sept. Oct. Nov, 

Minimum, 10*' 20>» a.m. 1*0*' 10“' a.m. 10*' 0«i a.m. * 9*' a.m. 10*' 0*" a.m. 

Maximum, 4*' O'n p.m. 5*' 15'" p.m. 6*' 20™ p.m. 5*' 46™ p.m. 6*^50V' p.m. 

Minimum, 2*' Oi” 2*' 0™ a.m. 2*'* 0™ a.m. 

Maximuip^ 6*' 10™*a.m. 5*' ^5™ a.m. ^6*' ‘SO™ a.m. 


From these means of groups, the forenoon minimum occurs «arli(^t»in* .luly hnd August, and latest i|i 
December to February ; th^afternoon maxfinum, occurs earliest in De^mber^tc^ Febrijary, and latest in May 
*and June ; the morning maximum occurs earliest in September to November, and latesit% in the three months 
thereafter ; the after-midnight jninimuift appears to oacuii generally aliout^** a.m. 

Theiprevious conclusions an^i obtjined from tht^ means of all the dail j |)bservations*; the following Tpble 
contains means for the same^groups of mbnths, deduc^l from the 1^ days selected in each month of 1844 as 
free from intermittent AsturbanV*, and the 10 days similarly selected for each month of 18^6. * S8e Table 
XXVIII., p. 3^, 1844, and Table kXV., p. 14, of this volume. 

MAG. AND MET. OBS. 1845 AND 1846. 
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Table 33. — Diurnal Variations of the Horizontal Componeht of Magnetic Force for Differ, nt 
Periods, deduced from Days selected as free from Irregufaur Disturbances, in tiie Yeturs 1844 
and 1845. >, 


Mak. ^ 
Mean { 
Time. 1 

1 

Dec. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Six Mon the. 

Twelve 

Months. 

Sept, to 
Feb. 

March 
to Aug. 

h. in. 

0*00 

0*00 

O-eo 

IM)0 

0*00 

0*00 

frOO 

0*01) 

12 12 

-0098 

+ 0283 

+ 0244 

+ 0287 

+ 0190 

+ 0046 

+ 0271 

+ 0159 

. 13 12 

-0168 

+ 0181 

+ 0106 

+ 0160 

+ 0131 

-D018 

+ 0149 

+ 0066 

14 12 

-0158 

+ 0073 

-0002 

+ 0044 

+ 0138 

-0010 

+ 00.38 

+ 0014 

IS 12 

-0066 

+ 0007 

-0104 

+ 0002 

+ 0180 j 

+ 0057 

-00.32 

+ 0012 

15 12 

■f 0038 

+ 0034 

-0152 

-0072 

+ 0240 ! 

+ 0139 

-0063 

+ 0037 

17 12 

+ 0176 

+ 0153 

-0313 

-0236 

+ 0279 

+ 0227 

-0132 

+ 0047 

18 12 

+ 0206 

+ 0072 

-0555 

-0512 

+ 0151 

+ 0178 

-0332 

-0076 

19 12 

+ 0210 

-0163 

-0880 

-0945 

-01.38 

+ 0036 

-0663 

j -0313 

20 12 

+ 0057 

-0687 

- 1363 

-1514 

-0734 

-0338 

-1188 

-0768 

21 12 

-0142 

- 1230 

-1723 

-1908 

-1217 

-0679 

-1620 

-1140 

22 12 

-0380 

-1610 

-1815 

-1948 

-1434 i 

-0907 

-1791 

-1349 

23 12 

-0422 

-1471 

-1461 

-1506 i 

-1107 1 

-0764 

-1479 

-1122 

0 12 

-025J 

- 1030 

-0846 

-0848 

-0706 1 

-0478 

-0908 

-0693 

1 12 

+ 0025 

-0464 

-0159 

-0116 

-0138 ' 

-0056 

-0246 

-0152 

2 12 

+ 0134 

+ 0019 

+ 0232 1 

+ 0472 

+0138 ; 

+ 0136 

+ 0241 

+ 0188 

3 12 

+ 0115 

+ 0448 ^ 

+ 0681 

+ 0887 

+ 0303 I 

+ 0209 

+ 0672 

+ 0440 

4 12 

+ 0145 

+ 0488 i 

! +0962 

+ 0898 

+ 0438 ! 

+ 0291 

+ 0783 

+ 0536 

5 12 

+ 0236 

+ 0671 

f +1321 

+ 1155 

+ 0185 

+ 0360 

+ 1049 

+ 0705 

6 12 

+ 0217 

it- 0796 

+ 1410 

+ 1241 

+ 0601 

+ 0409 

+ 1149 

+ 0779 

7 12 

+ 0120 j 

+ 0884 

+ 1368 

+ 1276 

+ 0573 

+ 0346 

+ 1176 

+ 0761 

8 12 

+ 0060 1 

+ 0735 

+ 1105 

+ 1129 

+ 0f\10 

+ 0285 

+ 0990 

+ 0637 

9 12 

-0024 : 

+ 0607 i 

+ 0873 

+ 0877 

[ +0459 

+ 0217 

+ 0786 

+ 0501 

10 12 

-0016 j 

+ 0665 

1 +0628 1 

+ 0660 

i +0386 • 

+ 0185 

+ 0651 

+ 0418 

11 12 i 

-0016 

1 +0545 

+ 0450 j 

+ 0507 

+ 0277 

+ 0130 

+ 0501 

+ 0315 


71. The follovvinf' an.) the approximate epochs ill time deduceil from Table 33. (See also the 

ilotted curves. Slate II.) * 


Dec. Jan. Feb. March, April. |May, June. July, Aug. 8ept. Oct. Nov. 

Minimum,' 10'* 46'" a.m. 10** 25“* a.m. 9** SS™ a,m. O'* 50® a.m. 10** 10"' a.m * 

Maxilnum, 5** 30**' p.m. ‘ 7** 0™ p.m. 6*' 30'" p.m. O'* SS*" p.m, 6** 35™ p.m. 

Minimum, !*■ 30™ a.m. 3** 20™ a.m. *. • ^ 1** .56™ a.m. 

Maximum, (5*' 35™ a.m. 5*' 30™ a.u. 5» 30™ a.m. 

0 


A comparison of these epochs witji those deduced from Table 32 w ill ^hew, that the* etfect of disturbance is 
to accelerat(j tlm epochs of the forenoon minimum and afternoozj maximuiA, tliVise of the latter being most 
affected. In the undisturbed diunial variation the afternoon maximum occurs latest in March and April, andt 
in July and August. 

‘72. Diunial. Variation of the Effact of Disturhamc ov the Horizo^tiial Component. — The following result is 
obtained upon the^^'issumjitionj that intermittent disturbance wliich a^ects the hourly mean position does not 
ajfect the monthly mean of Ihe 24 bou.*^; or,« that^^tlie differences found No. 57, between the monthly means of 
the undisturbed days, aivl of alj tjie dayg^ is due to <Jontinuou»and regjilar laws, which have little effect on the 
relative hourly positions.; it appears very probablccfrom No. 58, tha^t this assumption is not quite accurate, but* 

, the nega1five< quantities in the\ following Tablet are too small, and the positive on^s too large; those 
for the'summer montlis, however, l>e near the truth, ds disturbaneef had little or no effect on the* mean for 
that group : the error in the vjtlues for ifhe other per^s cannot affect the^ epochs of positive and negative 
maxima.^ * 
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xli 


TABLte 34,— Dififerexices of . Disturbed and Undisturbed Biurnal Variations of the Horizontal Com-* 
ponent of Magnetic JPorce, aa deduced from Tables 32 and 33, exhibiting thp efPect of Irregular 
Disturbance pp the Hourly Mean Positions. 








Six Months. 


Mak. 

Mean 

Dec. 

Jan. 




Sept. 

Oct. 




March. 

May. 

July. 

Sept. 

to 

March 

j Twelve 

Time. 

Feb. 

April. 

June. 

Aug. 

Nov. 

to 

1 Months. 





, 


Feb. 

Aug. 

1 

b. m. 

0*(H» 

0-00 

(*•00 

(»*00 

CWMl 


O'OO 

; o-in) 

12 12 

*-0134 

-0221 

-0218 

-0075 

-0196 ' 

-0165 

-0171 

: -0169 

13 12 

-0092 

-0^4 

-0216 

-0189 

-0075 

- 0084 

- 0270 

-0177 

14 12 

-0277 

-0647 

-0232 

-0226 

-0201 

-0239 

-0308 

j -0304 

15 12 

-0108 

-0178 

-0210 

-0227 

-0032 

-0070 

- 0205 

-0137 

16 12 

-0003 

-0172 

- 0260 

- 0240 

-0027 ' 

-0015 

-0224 

-0119 

17 12 

+ 0079 

-0143 

-0164 

-0304 

- 0025 

+ 0027 

- 0201 

! -0087 

18 12 

+ 0113 

+ 0019 

-01.36 

-0178 

-0015 

+ 0019 

- 0098 

-0025 

19 12 

+ 0063 

-0038 

-0178 

-0201 

- 0093 

-0015 

-0139 

-0077 

20 12 i 

+ 0027 

-0179 

- 0240 

-0247 

-0013 

+ 0006 

-0222 

-0108 

21 12 ! 

-0061 

-0143 

-0193 

- 0241 

-0082 

-0072 

-0194 

-0134 

22 12 1 

-0040 

+ 0011 

-0162 

-0181 

+ 0006 

-0017 

-on 1 

: -0064 

23 12 1 

+ 0018 

+ 0042 

-0050 

-0083 

-0015 ; 

+ 0016 j 

-0031 

-0007 

0 12 ; 

+ 0022 

+ 0138 

+ 0062 

-0018 i 

+ 0140 1 

+ 0080 1 

+ 0061 

+ 0070 

1 12 ■ 

+ 0039 

+ 0305 : 

+ 0145 

+ 0064 * 

+ 0177 1 

+ 0107 

+ 0171 

i +0140 

2 12 ! 

+ 0107 

+ 0360 i 

i +0330 

+ 0101 

+ 0199 j 

+ 0153 

+ 0264 i 

; +0209 

3 12 ! 

+ 0166 

+ 0334 

+ 0261 

+ 0310 i 

+ 0307 : 

+ 0230 

+ 0302 j 

i +0269 

4 12 

+ 0136 

+ 0507 

+ 0514 

+ 0558 ; 

+ 0202 

+ 0169 

+ 0526 ! 

1 +0348 

5 12 

-0005 

+ 0524 

+ 0430 

+ 0669 1 

+ 0261 

+ 0128 

+ 0541 1 

i +0334 

6 12 

+ 0052 

+ 0325 

+ 0393 

+ 0578 i 

+ 0112 

+ 0^82 

+ 0432 i 

+ 0257 

7 12 

+ 0083 

+ 0054 

+ 0401 

+ 0318 i 

-0008 

+ 0038 ] 

+ 0258 

i +0H8 

8 12 

+ 0075 

+ 0002 1 

+ (1155 

+ 0102 i 

-0106 1 

-0016 

+ 0086 

: +0036 

9 12 

+ 0043 

-0129 

-0097 

^ -0093 I 

-0173 : 

.-0065 

-0107 

-0085 

10 12 

-0175 

-023 a 

. -0096 

1 -0063 : 

-0189 : 

-0182 

-0131 

-0157 

n 12 ; 

1 

-0152 1 -0142 

-0253 

*0122 : 

-0167 

• il 

-0159 j 

1 

-0173 

• 

i -0166 


73. The conclusions from Table 34 are, — 

l.v^, That the greatest efi'ect of disturbance in increasing the horizontal component occurs 
In Dec. .Ian, b'eb. Alarc^, April. May, Juno. Aug. • Sept. (.Itet. Nov. 

About 3*^ 20"* r.M.^and 6** a.m. 4^ 40*" p.m. 5** 0"* pfM. 5^ 15™ p.m. 3^* 40™ p.!U. 

• ^ 

Jn the months Dcceml^r to February . there are two maxima of the positive effect of disturbance, the second 
maximum occurring about ^ a.m. ; ^hm is also shew^n, though less distinctly, in the quantities for March aii<l 
Aj)ril. The greatest positive effect JP- disturbance occurs latest in July and August, and earliest in the months 
from September to February : occiirrinU^ throughout tl^e year betwixt 3** p.m. •and 5** p.m. 

That the greatest effect of disturlymfie in diminishing the horizontal component occur?? 

• 

In Dec. Jan. Feb. MarCh, April, May, June. July, Aug. Sept. Oct. J?ov. 

Almut 1»*A.M. . •^^a.m. 2*' 30™ A.m. 5»M0™ a.m. IP' p.m? 

•* » 

•%# 

A secondary negative maximum occurs ii^JHecember to February, about 9** 30™ a.m., /ind intMarcli and April 
about 8^ 30™ a.m. The greatest negative efl^ct^of disturbance otf the^#urfy meari position, occurs earliest ip 
the months September to November, namely abeut 11** rtM., it ocou^;^ farther ^nd farther after ^that hour in 
*the months following, till July and Aiipisl;, when it occurs about 6**^40™ a.m. 

3(^, From whai*has been said, No. 72, the hours whon the effect of di^urbance ifiPzero must he less t^rtMii^, 
they are from Table 34. 

Jir Dec. Jen. rfb. March, ApHl. ^ May, June, July, Aug. Sep^O^t. Nov, 

About 4** A.M. 10** A.M. 8** P.M. l(j^ A.M. 8** P.M, 11|^** A.M. 8J** P,^. 0^** P.M. 8^** P.M. 11** A.M^ 7^ PM. 
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The hours for the months December to February are very uncertain, owing to the irregularity and smallness 
of the variations. Throughout the year the eflect of disturbance is zero about 11*^ a.m. and about 8^ p.m. 

Diurnal Variatim of frequency of the Positive Departures from the Hourly Mean Positions, — The number 
of observations having been obtained for each month in 1844 and 1845, which shewed a ^greater value of the 
horizontal component than the monthly means at the corresponding hours, the means of quarterly groups were? 
formed, and the numbers per cent, are given in the following Table. 


Table 35. — Numbers of Observations of the Horizontal Component of Magnetic Force in 100, which 
were greater than the Monthly Mean at the corresponding Hour in the Years 1844 and 1845, 
for each Quarter, and for the Year. 


Mak. 

Moan 

'Time. 

Nov. 

Doc. 

«)an. 

Feb. 

March. 

April. 

May. 

Juno. 

July. 

Aug. 

Sept. 

Oct. 

Y ear. 

Mak. 

Mean 

Time. 

Nov. 

Dec. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

0?.t. 

Year. 

h. in. 

12 12 

63. 3 

59*7 

49*4 

59.5 

58-0 

li. ta. 

0 12 

525 

519 

506 

519 

51. 7 

13 12 

620 

64-3 

506 

55-7 

581 

1 12 

.525 

48-7 

51-3 

47-5 

50*0 

14 12 

65-8 

68*8 

50*0 

58-9 

60-9 

2 12 

55-7 

46.1 

46.2 

53.2 

503 

15 12 

60‘8 

60*4 

50*6 

56.3 

57-0 

3 12 

55.7 

390 

47*5 

45-0 

46-8 

16 12 

55-7 

58*5 

563 

53. 2 ! 

55.9 

4 12 

63. 3 

45.5 

46.2 

I 41-8 ! 

49.2 

17 12 

570 

57*1 

54*<1 

62-7 1 

57.8 

5 12 

57*6 

49.4 

519 

1 44.9 

50.9 

18 12 

50*6 

53*2 

51*3 

57*0 1 

1 530 

6 12 

48‘1 

51*9 

44.9 

i 513 

490 

19 12 

51*9 

57*1 

48-7 

56 3 1 

I 5.35 

7 12 

59.5 

506 

46.8 

532 

5«.5 

20 12 

51-9 

59*1 

48*7 

57*6 ! 

j 54.3 

8 12 

55.7 

56.5 

424 

55.7 i 

52-6 

21 12 

55-7 

61*7 

513 

55.1 

i 55.9 

9 12 

i 58.2 

57*8 

' 454) 

570 

54-6 

22 12 

563 

59.7 

1 5*': *3 

61.1 

■ 57-2 

10 12 

1 65-2 

60.4 

j 48.7 

58-9 ! 

58.3 

23 12 

54.4 

57*1 

! 48. f 

57*6 

! 54.3 

11 12 

: 59.5 

59.1 

1 52*5 

1 

: 601 i 

57.8 


* .r. 

74. The following arc the approximate epochs of maximum and minimuni frequency of positive departures, 
as deduced from Table 35. * . . 


^ Nov. Deo.. .Tan. Peb. March, April. Ma;^, .Tune, July. Aug. Soj)!. Oct. Year. 

Maximum, V’ a.m. * 2’^ a.m. a.m. p.m. to ID* a.m. 2'* a.m. 

Mifiimum, , 7^ A.:(i. and D' p.m. 3*’ p.m. ’ 8** p.m. 4^ pf.vr. 3** p.m. 

* // 

The numbers ,in Table 35 present considerable irregularities ; two years’ observations appear too few to 
remove th(^«e. Iif the winter and spring quarters, there is a secondary maximum ^f frequency of positive de* 
partings about 9^ a.m., a secondary rainkiium occurring in the winter quarter about moon, and in the spring 
(juarter about a.m. The variation of the numbers is greatest in thd spring and autumn quarters, it is least 
in summer. Every hour in winter, with one exception, had more observations greater than the monthly mean 
for the hour, than there were less ; in spring and autumi^, at the houns Ivid a greater number of positive than 
of negative departures, excepting those from 1*' to 5^ p.m. The niiflimuin of positive frequency occurs 
about 7^* A.M. in winter, but in sifmricr it occurs nearq^ 7^ p.m. TIwT boup of maximum frequency of the 
positive departufes, arc obviously those of minimum frequency olhicgative departures. 

75. It may he remarked here, that these departures are from the mean position of all the ordinary observa- 
tions, which mean position is more or less aftccted by disturbance ; couVl the undisturbed mean position be well 
ascertained it would probably be found, as it has been in the case of th/r declination, No. 41, that the hour of 
maximum' fr^juency of the positive departures from the disturbe^jl mejn position, is nearly that of# tJieir mini- 
mum frequency from the'undisturbed mean position ; this, it will bei*4een, was the case when the selected days 
\|ere dfesumed as the normal mean^, ati ^ 1844. ^See volume for J1844, page 372). 

76. Diurnal Variation of the Mean ^iffermiccs of the Values of the Horizontal Component from the Monthly 
Valims ^foir the eorHspondiny\Hours. — Tahle^S’G has been formed in the manner already indicated. No. 

43,, for Table 18. The numbers i^^able 36 exhibit such Considerable iVreguiarities, that it is difficult in some 
cases to determine real secondary points oi(;maximum and minimum from thosg which maybe merely accidental, 
and which <might have disappeared in the comhinationcof a larger series ^f observations ; the following how- 
ever, arf the approximate epochs as nea|dy as they can be determined. 
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Table 36. — Mean Difference of the Observations of the Horiasontal Component of Magnetic Force, 
in 1844 and 1845, from the Monthly Means, at the corresponding Hour in etlch Year, as deduced 
from all the Regular Observations. 


Mak. 

Mean 

Mean Positive Difference. 

Mean Negative Difference. 


Mean Difference. 


Nov. 

Feb. 

May. 

Aug. 

Year. 



May. 

Aug. 

Year. 

Nov. 

l^eb. 

May. 

Aug. 

Year. 

Time. 

; Dec. 
Jan. 

Mar. 

April. 

Juno, 

July. 

Sept. 

Oct. 



June, 

July. 

Sept. 

Oct. 

Dec. 

Jan. 

Mar. 

April. 

June, 

July. 

Sept. 

Oct. 

1). ni. 

^ 0*00 

0-00 

(KM) 

0-00 , 

0-00 

000 

o-oo 

0-00 

0-00 

0*00 

0-00 

(V(M) 

O'OO 

0*«0 


12 12 

0496 

0650 

0425 

0538 

0531 

0863 

0956 

0417 

0790 

0733 

0630 

0774 

0421 

0640 

0616 

13 12 

0431 

0702 

041,1 

0512 

0522 

0704 

1276 

0421 

0638 

0721 

0535 

0906 

0417 

0568 

0606 

14 12 

0568 

0807 

0385 

0505 

0589 

1103 

1840 

0385 

0727 

0921 

0750 

1141 

0385 

0596 

0718 

15 12 

0395 

0567 

0463 

0415 

0461 

0618 

0868 

0675 

0539 

0612 

0482 

0686 

0468 

0469 

0526 

16 12 

0392 

0536 

0410 

0436 

0444 

0489 

0755 

0532 

0491 

0565 

0435 

0627 

0463 

0462 

0497 

17 12 

0405 

0583 

0369 

0487 

0461 

0537 

0875 

0442 

0812 

0637 

0462 

0665 

0402 

0609 

0535 

18 12 

0416 

0403 

0414 

0534 

0443 

0424 

0454 

0439 

0708 

0500 

0420 

0427 

0426 

0609 

0470 

19 12 

0404 

0451 

0472 

0527 

0464 

0437 

0598 

0445 

0684 

0534 

0420 

0514 

0458 

0595 

0497 

20 12 

0425 

0475 

0506 

0606 

0502 

0460 

0684 

0477 

0820 

0601 

0442 

0.561 

0491 

0697 

0547 

21 12 

0182 

0529 

0429 

0573 

0504 

0601 

0845 

0456 

0700 

0641 

0535 

0651 

0442 

0630 

0564 

22 12 

0484 

0503 

0510 

0546 

0513 

0629 

0740 

0541 

0873 

0680 

0547 

0599 

0525 

0672 

0585 

23 12 

0495 

0506 

0555 

0554 

0524 

0593 

0671 

0512 

0749 

0627 

0540 

0577 

0533 

0637 

0571 

0 12 

1 051.3 

0529 

0544 

0588 

0547 

0567 

0573 

0555 

0637 ! 

0580 

0539 

0550 

0549 

0612 

0563 

1 12 

i 0459 

0492 

0529 

0608 

0521 

0507 

0463 

0562 

0550 

0521 

0482 

0477 

0545 

0578 

0521 

2 12 

0422 

0528 

0592 

0607 

0530 

0526 

0450 

0505 

0684 

0540 

0468 

0486 

0545 

0643 

0535 

3 12 

0101 

0692 

0620 

0723 

0591 

0500 

0443 

0561 

0591 

0525 

0445 

0540 

0589 

0651 

0556 

4 12 

0135 

0632 

0592 

0837 

0606 

0756 

0528 

0462 

0606 

0582, 

0552 

0575 

0545 

0703 

0594 

5 12 

0188 

0611 

0472 

0591 j 

0536 

0660 

0599 

0511 

0484 

0568 

0561 

0005 

0491 

0532 

0517 

6 12 

1 0791 

0552 

0512 

0456 1 

0592 

0733 

! 0598 

0512 

0485 

0569 

0762 

0574 

0512 

0470 

0580 

7 12 

0600 

0482 

0480 

0539 j 

0530 

0881 

0492 

0425 

0607 

0585 

0714 

0487 

0451 

0571 

0556 

8 12 

i 0568 

0527 

0433 

0540 1 

^521 

070a 

0684 

0320 

0673 

•0576 

0630 

0595 

0368 

0599 

0547 . 

9^2 

0607 

0615 

0426 

0533 

05*53 

0838 

0849 

0356 

0707 

0663 

0704 

0713 

0388 

0608 

0603 

10 12 

ij 0541 

0591 

OllL 

»0465 

.0505 

1004 

8905 

0387 

0670 

0712 

0703 

0715 

0399 

0549 

0591 

11 12 

! 0559 

1 

0558 

0400 

0514 

0508 

0821 

4 

0914 

0442 

0771 

0701 

0665 

*0658 

0420 

0617 

0589 


The average posi‘ii,ve difference of an observation of the horizontol componcTit lias its maximun? and 
miniininn values at the following hours in thetneans of the four quarters, the times of the principle values being 
distinguished by + and — 


» 


Minimum, 

Maximum, 

Minimum, 

Maximum, 


Nov. ]^c. Jan. 

— A.M. 
^ 11^^* A.M. 

— 3'' P.M. 

+ P.M, 


Peb. March, April. 
-T** A.M. 
P.M. 

T** P.M. 

+ 2’‘*A.5vT. 


May, .Tiyie,isJuly. 
— 2^* A.M. 

-}- 3*^ P.M. 


Aug, ftcpt. Oct. 
- S'* A.M 
+ 4'* P.M. 


A' oar. 

A.M. 
-I- P.M. 


A maximum occurs in each quarter It^etwcen S'* p.m*. and 6'* p.m., and the minimum occurs in each <jnarter 
between 2'* a.m. and 6‘* a.m. ; there are, iiowcvcr, several points of opposition : thus, the principal minimnni 
in summer and autumn occurs at the Jiour of the principal maximum in spring; and one of tlie^two equally-* 
marked minima of winter occurs at,the same hour as the principal maximum in summer and au^umil, and as 
the well-marked secondary maximiiifi in spring. 

2d^ lilt) average negative difference 4ias tile following epochs of maxima and minynli. 


Maximum, 

Minimum, 

Maximum, 

Minimthn, 


Nov. Dec. Jan. 
+ 11^'* P.M. 
— 6^'* A.M. 
10'* A.M. 
2 ^ . P.m; 


Pel^ Mftrc%, April. 
+ 2'*»a.m. 

6** A.M. 

9** A,M. 

-2** p.m! 


JMay, June, 

+ 3'> • . 

* 7 ^ A.M. 

-h I'* P.M. ^ 
-- 8 J'' P.M. 


Aug. Sept. Oct. 
4-11^'* P.M. 

— 3i''A.M. 
4 10^ A.M.* 

- ejh P.M. 


*Vear.* 

4 2** A.M. 

— 6** A.M. 

aIm. 

— 2** P.M. 


A principal maximunf occurs in esjfh quarter betwix^ 11 ^ p.m. anjf .3'* a.m. ; a secondary or princs^af max i mn tY% 
occurs betwixt 9** a.m. and 1^ p.m. The least values of the negaliv| mean difference occurs abou^ the same 
hours in summer as the greatest values occur in Vinter, namely, be^een 8** p.m. and midnigl)^. 

MAG. AND MET..OBS. 1845 AND 1846. 
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3c{, The mean difference, independent of sign, .has the following epochs of maximrim and minimum. 


Kov. Dec. Jan. Feb. March, April, May, June, July. Aug. Sept. Oct. 

Maximum, +8*^ p.m. IP p.m. 

Minimum, ~6pA.M. — G*' a.m. to 6** p.m. --9^‘ p.m. 3^^ a.m. 

Maximum, 10’^ a.m. 10^ a.m. 

Minimum, 3*^ p.m, 6** p.m. 


77. The opposition in the epochs of maximum and minimum is even more considerable for the mean dif- 
ference than for its positive and negative elements. We find, as has already been found for the magnetic 
declination, No. 45, that the diurnal law of disturbance of the horizontal component varies with season, and 
that the law for summer is nearly the reverse of that for winter. In summer, the minimum disturbance occurs 
about 8^ p jii., which is the hour of the maximum disturbance in winter ; in summer, the maximum disturbance 
occurs about 3** p.m., which is the hour of a minimum in winter, which difters little in value from the principal 
minimum; the law for autumn also differs considerably from that for spring, the least values of the disturbance 
occur in the latter between 6*^ a.m and p.m., while the greatest values occur in the former between 8^ a.m. 
and 4*^ p.m. 

78. Probahle Error of Ohservations of the Horizontal Coniponent.’^Ai Makerstoiin, in years of moderate 
disturbance, the probable error of an observation of tlie horizontal component Irom the monthly mean for the 
hour of observation has its least values as follow : — 

Winter, between 4^' a.m. and 4** p.m,, the probjible error being less than 0*0004 of the whole component. 


Spring, 6^ A.M. ... 6^ p.m 0 0005 

Summer, 8*^ p.m. ... 8*' a.m 0*0003 


Autumn, 3*^ and 4^ a.m. and 6^ p.m 0*0004 

Variation of the Horizontal Component with reference to the Moguls Hour- Angle. — The following Table 
has been formed from Table XXXI., 1844, p. 391, and Table XXVI., p. 15, of the present volume. 

Table 37. — Variations of the Horizontal Component of Magnetic Force wdth reference to the Moon’s 
Hour- Angle for the Winter and Summer Lunations, aad*‘for all the Lunations of the Years 1844 
and 1845. 


Moon’s 

Hour 

# 

^ Winter Lunations. 

f 

_ _ _ _ 

Summer liunations. 

All the ljunatiuns. 

Angle. 

, 1844.* 

1840. , 

Mean. 

1844. 

1845. 

Mean. 

1844f> 

1845. 

Mean. 

li. ra. 

0*()0 

0-00 

0-00 

0-00 


0*00 

o-oo 

»>oo 

o-oo 

0, 0 

-0066 

-0018 

-0042 

+ 0029 

+ 005P 

+ 0039 

-0019 

+ 0014 

-0002 

2 2i'5 

-0132 

+ 0131 

0000 

+ 0021 

+ 0163 

+ 0091 

-0056 

, +0147 

+ 0045 

* 4 20 

-0059 

-oloy 

-0083 

+ 0018 

+ 0081 

+ 0049 

-0021 

-0019 

~ 0020 

6 15 

- 0046 

-004(3 I 

-0046 

-0028 

- 0004 

-Otfie 

-0037 

-0026 i 

-0031 

8 10 

+ 0004 

-0112 

- 0054 

-0060 

-0182 

-0121 

- 0028 

-0143 1 

-0085 

10 5 

-0036 

-0021 ! 

-0028 

-0012* 

-KP029 

+ 00(^ 

> -0023. 

+ 0003 1 

-0010 

12 0 

+ 0122 

+ 0029 

+ 0075 

+ 0086 

+ 0102 

+ 009?t 

* +0104 

+ 0063 

+ 0083 

13 55 

+ 0099 

+ 0074. 

^+0086 

+ 0157 

+ 0092 

+ 01^1 

+ 0128 

+ 0083 

+ 0105 

15 50 

c-OOOl 

+ 0123 

+ 0061 

+ (>030 

-0039 

0005 

+•0014 

+ 0049 

+ 0031 

\7 45 

,+ 0093 

+ 0047 

+ 0070 

- 0053 

-0102 

-0078 

+ 0014 

-0021 

-0003 

19 40 

+ 0065 

-0025 

+ 0020 

-0126 

-0130 

-0128 

-0031 

-0073 

-0052 

'21 tS5 

t 

-0028 

-0081 

-0054 

-0056 

-0055 

-0056 , 

r 

-0044 

« 

-0068 

-0056 


C ' 

79. ^The* following arc tjie conclusions from Table 37. 

r Thire are four independent result^it: this Tahls, two for the.wifiter lunations of 1844 and 1845, and two 
for the summef lunations* of the ^aaie years’; the othV columifs are derived from these: of the four results 
tliree give the same law*«o nearly, that thctrcsult fer the two years play derived from either with hut little 
clro? in ^epochs \ that rf sul! from the ^ast column of tjffe Thhle is as follows : — 

* t 

A maximum of the Iforizontal^omponent a&)ut 1 J hours after the inferior transit, 
minimum \. . \ ^ . 3 hours before tlie superK)r transit. 

A maximum 2 hours after the superior transit. 

A i^inimum ^ 8 hours after the superior transit. 
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80. The result (or the winter lunations of 1844 agrees with thisi shewing a maximutn immediately after 
the inferior transit ; but differs from it in having the minimum about me hour of the second maximum for the 
other periods ; this difference, it is conceived, is chiefly the effect of disturflftnpes, as has been found when the 
larger disturbances were eliminated. (See the volume for 3L844, p. 366.) 

Vektical Component op Magnetic Forge. 

81. Observations for the absolute value of the vertical component were made in 1846 in the manner 
described in the Introduction to the Observations for 1844, p. liii. (foot-note), but they have not been reduced ; 
indeed, it is doubtful whether the dimensions of the magnets employed, and the errors of the instrument were 
likely to admit a sufficiently accurate result. We may deduce the absolute value of the vertical component 
from the observations for the horizontal component and magnetic dip ; assuming the latter =71° 16' for the 
year 1815, we find the mean value of the former from the observations with the large dettecting bar (last 
column of Table 21) for the year 1845 =3’3837 ; — whence the absolute value of the vertical component of 
magnetic force for 1845 =9*9680. The following results are deduced wholly from the observations of the 
balance magnetometer : the variations are given in parts of the whole vertical component assumed equal to unity. 


Table 38. — Monthly Means of the Variations of the Vertical Component of Magnetic Force at 

Makerstoun. 


Month. 

1842. 

1843. 

1844. 

1845. 

1846. 

1847. 

1848. 

1849. 

January 

•012155 

•009905 

•007838 

•005904 

•003917 

•002523 

[•0018801 

•001157 

February 

•011988 

•009708 

•007458 

•005616 

•003737 

•002636 

•001800 

•001004 

March 

•011495 

•009325 

•007341 

•005475 

•00366.3 

•002659 

•001684 

•000747 

April i 

•011410 

•008992 

•007384 

•005361 

•003526 

•00^668 

•001379 

•000537 

May 

•011323 

•008801 

•007062 

•005192 

•003603 

•402599 

•001085 

•000472 

J uno 

•011167 

I -008878 

.006847 

•005034 

•003936 

•002488 

•000936 

•000467 

July 

•010883 

j -008732 

^006552 

•004740 

•003839 

•002415 

•001561 

•000314 

August 

•010797 

1 •00^562 

•006341 

•004643 

•00367i!f 

•002184 

•001197 

•000079 

September 

•010672 

1 -008158 

•006267, 

•004534 

•003584 

•002141 

•000705 

•000129 

October 

•0I04fl 

i -00^138 

•006129 

•004310 

•0p3206 

•002299 

•001354 

•000127 

November 

•010355 

•008109 

•006155 

•004307 

•002899 

•002344 

•^01361 

•000109 

December 

•010129 

•007992 

•006o33 

4)04315 

•002643 

•002168 

•001346 

a. 

•400017 


82. Table 38 contains the monthly means of the balance magnetometer readings, as deduced from the regular 
daily observations ; these in 1848 and 1849 were only two daily. From 1842 to 1 847^ the* balance neeclk 
occupied a position at rkjit amjhs to the magnetic meridian; in 1848, and 1849 its position was*m the mag- 
netic meridian. The moiitlily means (^minisli with a few exceptions from Tnonth to month throughout the 
whole j)eriod. The jjearly means of the variations and secular changes are given in Table 39.* 

% 

• • • » 

Table 39. — Yearly Meanstor.the Variatfcns of the Vertical Component of Magnetic Force, 

with the Secular Change. 


Yoar,^ 

Meg.n of 
Variations 
oi ^ ertical 
Component. 

Secular Ohangu. 

Year to Year. 

Mean of Each 
Four Years. 

During Bach 
Year.^ • 

1842 

1843 

1844 

1845 

1846 

, 1847 , 

^ 1848 
1849 

0‘0110:ft 

•048774 

•0967»1 

*004953 

•(Jb3519 

•002427 

•001367 

•000430 

• 

* 0-0022a9 
1993 • 

1434 

4092 

1070 

0927 

A'J 


• • 

0-002327 
' 2108 
196«* 
1/33 , 

, list 

1077 
0867 
1125 


f 







xivi General Results of the Makerstoun Observations. 

83, The numbers in the last column of Table 39 have been obtained by comparing the mean of the first six 
months of the year, for which the secular change is sought, with that for the corresponding six months of the 
following year, and the mean for the last six months with the corresponding months of the preceding year ; the 
meiui of the two is thken for the secular change during the year : only one comparison could be made for 1842 
and for 1849, 

84. The vertical component has diminished from year to year ; the value of the secular change has also 
diminished since 1842 ; the greatest diminution occurring in the year 1846, after which year the value of the 
secular change has not varied greatly : it was least in 1848, and appears as large in 1849 as in 1846. It is 
probable that the apparent secular change is partially, if not wholly, due to loss of magnetism in the needle, 
especially in the first four years. (See the Section Magnetic Dip.) 

8*5. ^Mien we deduce the yearly value of the vertical component of magnetic force from the days selected as 
nearly free from irregular disturbance in 1844 and 1845 (see volume for 1844, p. 384, and Table XXXVII., 
p. 21, of this volume), and compare these values with those obtained from all the ordinary observations in 
(^ach year, we find, that the yearly mean of the vertical component deduced from the nearly undisturbed days 

In 1844 is greater than that deduced from all the hourly observations of the year, by 0*000021 

In 184*5 0*0000.39 

« 

The effect of disturbance in both years was to diminish the mean value of the vertical component on the 
average by 0*000030. See Nos. 38 and 54. 

86. Annual Period of the Vertical Component . — In the discussion of the observations for 1844 it was found 
^that the result for the anntial period differed considerably from that obtained for the previous year ; separate 
discussions of the observations for the different years shewed so many differences, that it was concluded that 
the instrument was incapable of exhibiting tlui law, if any such existed; this conclusion was quite in accordance 
with that previously made by those who had examined the instrument with the greatest care. A combination 
of the results for several years, however, has rendered it probable that the errors of the instrument or irregu- 
larities in the law have been eliminated to a considerable extent, and that the true law has been obtained ; this 
will appear from the following dfijc^ssion. 


TABbK 40, — Monthly Variations oi the Vertical Component of M^tgnetic Force, free from Regular 

Secular Change. 


Years. ‘ 

.Tan. 1 FeT). 

*- ■ 

% 

Murcli. 

April. 

May. ^ 

June. 

July. 

Aug. 

8ept. 

Oct. 

Nov. 

Dec. 

Pr.'fix. * 

O-OOO O'DOO 

U'(KK) 


O-OIX) 

O'(MM) 

O'OIXI 

o-ooo 



0*(K)0 

o-wo 

(K)00 

O-OOfi 

f84;}.6 

+ 086 ,-030 

-064 

-054 

-060 

+ 094 

V03l 

+ 016 

-009 

-054 

+ 013 

+ 028 

184277-8^9 

-014 i+027 

1-071 

-097 

-121 

-113f 

+ 028 

-088 

-127 

+ 137 

+ 229 

+ 215 

1842-9 

+ 036 -001 

1-068 

-075 

-090 

-010 

+ 030 

-036 

-068« 

+ 041 

+ 121 

+ 122 

1842-7 

4 

-007 -046^ 

i - 099 

*-052 i 

-040 

j 

+ 065 

+ 011 

-005 

1 • 

-002 

+ 008 

+ 088 

+ 079 


Table 40 has been formed in the following manndK ^Fhe raonfiilj^ means *for the different groups of 
yebrs having been obtained frum Table .38, the means for each group wjjre corrected for secular change in the 
manner described^ No. 8, the seculaV change employed ‘being thp medn for •.the •respective years in the last 
column* of Table 39 ; the numbers in Table 40 are the variations about the yearly mean for each corrected group. 

87. T^p fout years 1843-6 are those best fitted for exhibiting the ^unual law, the diurnal series of observa- 
tions bfeing^ sufficiently large to give the monthly mean without any considerable error. The rpsult from this 
group is ap follows: The vei’tical component is a maximum in June aifti January, and it is a minunum in 
April and ( )ctober. Thb Remaining four years, especially the year4 1848 and 1^49, though but indiffebmrit^ fitted 
to exhibfc a law lidide to *o juany irregularities, (owing to the fewnesS^of. the observations made daily, and to 
the great mji^netic disturbances in the htst two y6ajs,) yet they c^ftiibit a rough approximation to the same 
result : for ti\is group, the vertlhaft compWient is a maximum in November and December, a secondary maxi- 
mum occurrinj^in July 1 and it is a minimum in Mlly lyid September.* The group of riix yeax;8, 1842-7, includes 
♦All ?ho years during which a sufficient number of daily pbseyvations.were^made to*give moderate approximations 
to the monthly means, and this gy^tq> indicates a law similar to that from the four years 1843-6. Neglecting 
*at present the considerations in favour oif tte law obtainid from the four best years, thcychief source of doubt as 
to the valu€P of the result, is to l>e found Tn |he irregularity and great variation of the secular change to be elimi- 
nated. In orto to examine the monthlj^iheaiis free from this objection the following Table has been formed. 





Annual Variations for the Vertical Component of Magnetic ForOS;. xlvii 


Table 41. — Mean Change of the Value of the Vertical Component from Month to Month for 
different Groups of Years, as deduced from Table 38. • 


Y ears. 

Dec. 

to 

Jan. 

Jan. 

to ! 
Feb. 1 

Feb. 

to 

March. 

March 

to 

April. 

April 

to 

May. 

May 

to 

J une. 

June 

to 

•luiy. 

July 

to 

Aug. 

Aug. 

to 

Sept. 

Sept. 

to 

Oct. 

Oct, 

to 

Nov. 

Nov. 

to 

Dec. 

Mean. 

Preftx. 

0-0(>0 

(WWO 1 

0-000 

1 

0*000 

0-000 

0*<M10 

O'OOO 

0*(H10 

O'OOO 

I 0*(K)0 

O'OOO 

0*000 

1843-6 

-219 

-261 ! 

-178 

-135 

-150 

+ 008 

-208 i 

-160 i 

- 170 

- 190 

-078 

-129 

- 156 

1842-9 

-205 

-166 

-191 

-137 

-144 

-048 

-090 

-194 

-161 

-019 

-049 

-128 

-128 

1842-7 

-194 

- 183 

|~197 

1 

-097 

-132 

-039 

-196 

- 1 59 

-141 

-134 

-064 

-153 

! -141 


88, Considering the numbers for the years 1843-6, we find that the mean change of the vertical component 
from one month to the next = 0-000156, that the diminution in the months from December to March and from 
June to October was (jreaur than the mean, while those from March to June and from October to December 
were less ; the other groups give nearly the same result, which is quite in accordance with that from Table 40. 
From both Tables we feel entitled to state the following as the annual law, — That the vertical component of 
magnetic force is a ina:cmmm near the solstices and a minimum, near the egumoxes. It will be observed that 
this is precisely the law already deduced for the horizontal component No. 56 ; had it not been for this remark- 
able coincidence in a law with two maxima and two minima, obtained from two instruments of the most differenh 
principles, the conclusions deduced from the observations of the balance magnet would have been left with 
whatever weight they might appear to pliysicists to d(^servc ; but it is conceived that the agreement is too con- 
siderable and too remarkable to omit adducing it as evidence in estimating the accuracy of this result for 
the vertical component. 

89. If we compare the monthly nujans deduced from the days selected in each month as nearly free from in- 

termittent disturbance, with those deduced from all the hourly observations Jn the corresponding months, we 
find the latter less ( — ) or greater ( + ) by the following quantities. • 


Year. Prefix. 

1844, O-OOO 

1845, 0-000 

.Mean, 0-000 


March. Ajiril? 

-124 ^ \,im 
-039 -086 


Aug. ftept. Oct. Nov. 

-020 -048 -043 +006 
-091 -049 -046 4-008 


Dec, 

+ 051» 
+ 024 


+ 030 


^040 -055 


-044 +007 


The numhers dilfer considerably in some cases for the same month in the two Ve«rs ; a^eatcr number 
of partial results are therefore evidently required for a good mean. The mean of both years shews, that the dis- 
turl)ed means were greater than the undisturbed in November, December, and February (or, about the winter 
golsticc), and less in all the other months, the dllniiiution being greatest in March, May, and Augr\^. 

Differences of the Dailg Means of the Vertiad Component from the Means for the correspoiiding Months , — 
♦The discussion for 184^ will be found* in the volume for that year, p. 374, the results for lS45 and 1846 
arc obtained from Tables X^CXI. and LXJII., pages 18 find 35 of this volume. 

90. The conclusioivj from Table 4^ are : — 

• 

l.s*^, That the positive departures of tbe daily mean vertical component from the monthly mean value are 
♦greatest in September and in February, ami that they are least in January and June, ; 

That the negative departures c)f the daily meiin frorii the monthly mean arc greatest in September, 
January, and May, and least iif March and July. * . 

M, 'Uhat the mean positive departure is juost in excess of the mean negative deparkire in Fel)ri!|iry, while 
the latter is most in excess of the former jia January, and in the months from Marcji k) Jun^; with th« excep- 
tion of February, the mean negative departure is»grcatcr tha*i the !neai|f )3sitive departure in the first six ifionthi 
^of the year ; and, with the exception of,August,*the revere is the dai^/or tl» last six»months. ^ 

4^A, That the mean departure of ^the d^^-dy mean from ithe mo|^thly mean (withcAit reference to sign) is 
greatest in September, and least in March. * ** J * <•** 

6i/<,*The mean departure. of the daify i^ean vcrticShl jomponent from tj^ibanthly mean for 1844 =4 0*000105 

f A . / : 1846 0;000117 

f If. 1846 =» 0*000131 

X-.l 3 yeaw ss OiDOOllB 


MAO. AMD MET. 


1846 AMD 1846. 
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Genekal Results of the Makekstoun Observations. 


Table 42. — Means of the Positive and Negative Departures of the Daily Means from the Monthly 
Means of the Vertical Component of Magnetic Force, with their Differences. 


Month. 

Mean Positive Departures. 

Mean Negative Departures. 

Diff. of 
Mean 
Depart. 

Mean Departures, without refer- 
ence to Sign. 

1844. 

1845. 

1846. 

Mean. 

1844. 

1845. 

1846. 

Mean. 

1844. 

1845. 

1846. 

Mean. 

Prefix. 

0*00 

(HM) 

0-00 

«*()0 

0*00 

0-00 

(HM) 

0-00 

0-00 

0*00 

0-00 

0-00 

0^ 

Jan. 

0068 

0112 

0110 

0097 

0128 

0164 

0138 

0143 

-0046 

0089 

0133 

0122 

0115 

Feb. 

OHO 

0134 

0167 

0147 

0119 

0097 

0142 

0119 

+ 0028 

0123 

0112 

0153 

0129 

Mar. 

0109 

0048 

0098 

0085 

0175 

0077 

0079 

0110 

-0025 

0135 

0059 

0088 

0094 

April 

0079 

0090 

0098 

0089 

0107 

0171 

0099 

0126 

-0037 

0091 

0118 

0099 

0103 

May 

0124 

0110 

0104 

0113 

0155 

0176 

0088 

0140 

-0027 

0138 

0136 

0095 

0123 

June 

0091 

0082 

0123 

0099 

0162 

0088 

0144 

0131 

-0032 

0117 

0084 

0133 

0111 

July 

0092 

0098 

0191 

0127 

0115 i 

0091 

0127 

0111 

1 + 0016 

0102 

0094 

0153 

0116 

Aug. 

0084 

0090 

0161 

0112 

0078 

0168 

0116 

0121 

-0009 

0081 

0117 

0135 

0111 

Sept. 

0066 

0124 

0292 

0161 

0118 

0144 

0183 

0148 

+ 0013 

0085 

0133 

0225 

0148 

Oct. 

0117 

0114 

0158 

0130 

0126 

0084 

0172 

0127 

+ 000.3 

0121 

0097 

0165 

0128 

Nov. 

0115 

0109 

0168 

0131 

0084 

0194 

0112 

0130 

+ 0001 

0097 

0140 

01.34 

0124 

Dec. 

0113 

0209 

0053 

0125 

0070 

0167 

0105 

0114 

+ 0011 

i 

0087 

0186 

1 

0071 

0115 


Table 43. — Mean Diurnal Range of the Vertical Component of Magnetic Force, as deduced from 

the Ordinary Daily Observations. 


t. 


Year. 

1 

Jan. 

Feb. 

March. 

C 

April. 

May. 

June. 

July. 

Aug. 

( 

Sept. 

Oct. 

Nov. 

Dec. 

Mean. 

Prefix. 

1843 

0-00 

0330 

o-oo 

0374 

0-00 

0480 

O-Of) ^ 

0684 

0-00 

0562 

O'OO 

0396 

0H)0 ^ 

0490 

OMM) 

0473* 

flr'io 

0502 

0-00 

0444 

(HM) 

0305 

0-00 

0364 

0-00 

0450 

1844 

0481 

0584 

1202 

1164 

0930 

0433 

0*522 

0944 

{mo 

1058 

1034 

0489 

0806 

1845 

0812 

0630 

0849 

0859 

0662 

0461 

0537 

0797 

0924 

0601 

0497 

0504 

0678 

1846 

0251 

0310 

0501 

0811 

0876 

0681 

10l)6 

1204 

1445 

1098 

0871 

0332 

i 0793 

! 

1843) 

1846) 

0290 

€ 

03d 2 

0490 

0747 

0719 

1 1 

0538 1 

0793 

1 • i ! 

i 

0838 

0973 

0771 

0588 

0348 1 0621 

1844) 

1845/' 

0*646. 

0607 

1025 

1011 

0746 

1 

0447 i 

0529. 

0870 

0930 

’ 0829 

f 

0765 

0496 

0742 

Mean) 
of all / 

1 

0*168 

0471 

i 

j 

0758 

1 

0879 

0732 1 

i 

0493 i 

C ; 

0661 

0854 ' 

/)952 

0800 

0677 

n 

1 

0422 

0682 


91. Annual Variation of thetJJ^urnal Manges of the Vertical Compoysnt of Magnetim Force, — From the num- 
bers ip Table 48, it appears, that the diurnal range of uie verticrl component is greatest at the equinoxes, and 
that it is least at the solstices. The values in Table 43 are deduced from the ordinary daily observations ii^ 
the variotfs years. When we consider the diurnal ranges from all the observations made in each of the years 
1844 and* 1846 (in the manner already noted for the magnetic declinatr3n Np. 12), we obtain the following 
means foV tlpj several^months in each year, (prefix 0*00.) 


. Jan. 

Feb. 

March. 

Apu’l. May. 

June. 

July. 

Aug." 

Sept. 

Oct. 

Nov. 

Dec. 

Mean. 

184'4, 0496 

0729 

137^ , 

132^' 0964 

&442 

054^ 

lt64 

1050 

1171 

1182 

0522 

0905 

1848, 0043 

068fi 

0934 

092/ ^ 0697 

^04«4 

0546 

0820*^ 

0961 

0634 

0540 

0560 

0726 

'ileftn, ^ 07*i9 

0V)7 ‘ 

1153 

H25 0830 

04&3 ' 0545 

r 

0942 " 

1006 

•0902 

0861 

0541 

0815 


• ’ ^ c r 

( b O 

These means give the samfe law us Kbs^lready been deduced from Table 43; the values are greater than 
those for %he same years deduced fromtfe ordinary daily observations, Jbut the increase is considerably less 
than in the cases of the magnetic declifatW and horizontal component. 
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Annual Variation of the Ranges of the Monthly Mean Diurnal Variation of the Vertical Component , — 
In the previous Table we have given the monthly means of the diurnal ranges observed for each day, the follow- 
ing Table contains the diurnal range of the hourly means for each month, those for 1844 and 1845 only being 
comparable with each other. , 

Table 44. — ^Ranges of the Mean Diurnal Variation of the Vertical Component of Magnetic Force. 


Year. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

■ 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 


0*00 

(HK) 

0-00 

0-00 

0-00 

0-00. 

0*00 

0*00 

0*00 

0*00 

0*00 

0*00 

0*00 

1843 

0210 

0239 

0284 

0594 

0302 

0259 

0289 

0282 

0301 

0297 

0195 

0292 

0252 

1844 

0271 

0273 

0688 

0705 

0516 

0233 

0298 

0587 

0616 

0702 

0588 

0292 

0419 

1845 

0440 

0412 

0629 

0581 

0432 

0284 

0293 

0464 

0677 

0365 

0296 

0355 

0399 

1846 

0181 

0168 

0360 

0588 

0606 

0403 

0776 

0807 

0740 

0863 

0601 

0177 

0479' 

Mean) 
of all/ 

0250 

0258 

0540 

0716 

0522 

0257 

0412 

0608 

0666 

0561 

0363 

0269 

0422 


92. The last line of Table 44, which is deduced from observations for the four years, as in Table 48, shews 
the law already obtained from Table 43, but in a more marked manner. In the corresponding discussions for the 
declination (No. 14) and for the horizontal component (No. 62), it was found that in the combination of four 
years’ observations, the differences between the diurnal range at the summer solstice, and for the preceding and 
succeeding months, was considerably diminished ; this is not the case for the vertical component ; the range at 
the equinoxes of the hourly mean variation is nearly three times the range at the solstices. When, however, 
we consider the ranges of the hourly mean variat^n, as deduced from days selected nearly free from disturbances, 
w^e obtain a result similar to that for the other elements. The following are the ranges of the hourly means for 
each month deduced from the selected days in 1844 and 1845 (see 1844, p. 379, and p. 21 of this volume) : — 

Prefix, i Jan. Feb. March. April. May. June. July. Aug. Sept. ^ Oct. Nov. Dec. Year. 

0-00 I 0124 0124 0180 0186 0223 0238 0196 0190 02if7 0209 0167 0132 0136 

From these it appears, that the diurnal range ^f the mean variation, when unaffected by intermittent disturb- 

ance, varies little from March to October, ^the irregularities in the valiuSi being due in all probability to dis- 
turbance remaining in the selected days. « 

93. On the whole it is evident foiMill the three elements, that* the law of the variation with season of the 
Vaiige of the hourly variations when unaffected by iatermittent disturbance is as follows : — A gradual increase 
from the winter solstice till the vernal equinox, little variation from the vernal till the^ autumnal equinox, and 
a gradual decrease from thcnc:' till tlui winter solstice. Intermittent disturbances increase the diurnal range 
greatly at the equinoxes, and more at the winter gqlstice than at the summer solstice. 


♦ 94. Ayinnal Variation of the Mean Diffcraife of a Single Observation of the Vertical Cmipone%t from the 

Monthly Mean at the corres^mndlng Hour, — The following mean differences ho^e been obtainoil from Table L. 
J844, p. 389, and Table XLI, p. 23 of this volume : — , 


Year. 

Prefix. 

Jan. 

Pcb. 

March. 

April. 

May. 

Juae. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Doc. 

Mean. 

1844, 

0000 

123 

lS7 

29| »• 

224 

2^3. 

144 

137 

172 

191 

247 

199 

123 

184 

1845, 

0-000 

192 . 

167 

166 ■, 

175 

174 

117 

137 

167 

210 

• 

139 

168 

208 

167’ 

Mean, 

0-000 

1 157 

15^ 

^25 

2i)0* 

188 

130 

137 

170 ’ 

200 

193 

186 

166 i 176 


These numbers give the same law as« has already been obtained for the other two elemeiits. mean 

difference of an observation of tlje vertical component is greatest at the equinoxes, and least at th^ solstices 
(see No. 16^. 


96. Annual Variation of the Number \f Observations of the Vertical (jfOiy^ponent^wKich we^e greater ihan the 
Monthly Meems for the corresponding Hours, — ^T^he numlws*in lOO.ofllervations for each month of the years^ 
1844 and 1846 are as follow : — • * , » 



Jan. 

Feb! 

March. • 

April. 

May. 

June. ^ 

• j^y. 

Aug.’ 

Sut. 

Oct. * 

Nov.» 

* Dec. 

Moan. 1 

1844, 

#30 

49-5 

57-7. 

49-8 

•62-6 

56*7 

, 56*4 

620 


50*0 

46*6 

40^7 

61*6 

1845, 

66-7 

64-9 

66-8 

§ 

$9-3 

54*8 

61*6 

♦ 64*8 

67*4 

50*6 ’ 

66*3 

63*6 

43;2 

63*9 

Mean, 

64-4 

52-2 

66*7 

64‘6* 

63*6 

53*6 

*64-8 

64 J 

52*8 

631 

60*0 

41»9 

62*7 
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Gbnebal Results of the Makerstoun Observations. 


In the mean of both years, each month, with the exception of November and December, has more observations 
greater than the monthly mean than it has less, the excess being from 5 to 13. in 100 ; in November the num- 
bers of positive and negative departures are equal, and in December the greatest difference occurs between the 
positive and negative departures, the latter being greater than the former by 16 in 100. 


Monthly Variations fob the Vertical Component. 


TABiiE 45. — Mean Variations of the Vertical Component of Magnetic Force free from Regular 
Secular Change, with reference to the Moon’s Age and Declination. 


Moon's 

Age. 

1843. 

1844. 

1846. 

1846. 

Mean. 

After 

Moon 

fartlicst 

North. 

1843. 

1844. 

1845. 

B 

Mean. 

d. d. 

1 0-00 

(VOO 

(»•()(» 

0-00 

0*00 

d. d. 

()•()() 




■!!■■ 

14—16 

'-0016 

- 0002 

-0010 

+ 0020 

-0017 

27— 1 

+ 0053 

+ 0038 

-0005 

-0005 

+ 0020 

17—20 

1+0012 

-0002 

+ 0012 

+ 0006 

+ 0022 

2— 5 

+ 0044 

-0008 

-0064 

+ 0010 

-0004 

21—21 

+ 0013 

+ 0041 

+ 0005 

+ 0010 

+ 0027 

6— 8 

+ 0008 

-0004 

+ 0006 

-0047 

-0009 

25-28 

!i + ao3i 

+ 0015 

-0027 

-0031 

- 0003 

9 12 

-0018 

-0026 

+ 0001 

+ 0003 

-0010 

29— 1 

[1-0027 

+ 0008 i 

-0022 

-0004 

-0011 

1.3—15 

+ 0020 

+ 0012 

+ 0011 

+ 0005 

+ 0012 

2— 5 

i-OOlO 

+ 0010 

+ 0052 

-0057 

-0001 

16—19 , 

- 0030 

+ 0004 

+ 0050 

-0048 

-0007 

8— 9 

i + 0027 

+ 0031 

+ 0000 

-0023 

+ 0010 

20—22 

i - 0018 

-0015 

+ 0025 

+ 0034 

-0001 

10—13 

j - 0028 

i 

-0042 

-0019 

-0010 

-0026 

23—26 

-0028 

0000 

-0023 

+ 0048 

-0001 


Variations of the Daily Mean Vertieal Coinponent, witf^rcfcrenee to the Afoon\*i Age and Declination . — 
Table 45 has been formed from the Tables in previous volumes, and in this volume, pages 18 and 35 ; the 
means for 3 or 4 days are given, positive when greater than the mean for the year, and negative when less. 

96. The conclusions from the means of 4 years in Table 45, are, — 

Lvt, That the vertical confpqnent is a maximum at the quadratures, and a minimum at conjunction and 
at opposition ; the principal maximum occurs about 7 days after opposition, and the secondary maximum about 
7* days after conjunction ; the difference of the values of the two maxima is due chiefly to the year 1846, 
the only year which docs not exhibit Kwo maxima and twoi.ninima. e> 

That the vertical component is a maximum w^ien the moon is farthest north, and also when it is 
fartlufsst south, and between these epoclis ;t is a minimum ; the minin:a occur ring when the moon is rather 
south of the equator, '^fhis result is sluiwii, though with tsome irregularity, in the numbers for each year. JV 
should be reiifembcred, in glancing over these Tables, that the number which indicates a maximum may have 
Uic negative sign, aul that which indicates a minimum may have the positive i-ign ; thus, in 1845 the prin- 
cipal maximufn occurs about 4 days after the moon’s greatesj; south declination, the secondary maximum occurs 
when the moon is farthest north, and the minima occur wdien the moon is about 3 days 7Lorth of the equator. 

VaAatio7i of the Diurnal Range of the Vertical Conipofieiit, with reference to/he Moorts Age and Declma-^ 
tu)n.— The means of groups of* days giVen in Table 46, have been deduced from the Tables in former volumes, 
and in this wflume, pages 19 and 36. < 

( 

Table 40. — Diurnal Range of the Vertical Compan^nt of Mag.iftic For?e, with reference to the 

Moon’s Age and Declinatiop. 


^ Moon's 
Age. 

• 

1843. 

18U. 

1846. 

■ 

1846. 

Mean. 

After 

Moon 

farthest 

North. 

• 

18*43. 

r- 

• 

1844. 

• 

1845. 

1846. 

Mean. 

; d. « d. 


0-(M) 


<)*W) 

0-00 

d, <f’ 

o-o/l 

o-oo 

0-00 

0*00 

— 

0*00 

14 - Iff 

042& 


0017 

0943 

0805 

27— 1 

IW)35 

0578 

0587 

0829 

0632 

17—20 

0406 

1149 

'ofsi. 

lf41 

•0858 

2-^ 5 

t0596 

0930 

0976 

0637 

0785 

21—24 

0316 

05^4, 

0700, 

V)870 

0l\p7 

6-^- 8 

04t'5 

0850 

0776 

0738 

0707 

2#— 28 


0440 

0058 

0508 

r 0543 

9—12 

,0384 

0057 

0681 

1113 

0709 

29-«- 1 


0540 

0610’ 

0731 

05t;4 

13—15 

050*3 

062a 

0482 

0637 

0562 

. 2— 5 

(T395 

0403 

A27 

0640 

o53i 

«6— 19 

0380 

0773 

0767 

0518 

06 FO 

6— 9 


0688 * 

67V> 

0875 

0738; 

20—22 

6349 

0872 

0475 

1068 

0691 


0505 

1221 

H 

t)701 

1 

23—26 

0426 

• 

09%6 

047^ 

0952 

: 0700 

i' 








Diurnal Variations for the Verticai. Component o| Magnetic Force, li 

97 . From Table 46 we conclude, 

That the diurnal rmige of the vertical component is greatest immediately after opposition, and that 
it is least about conjunction ; there is the appearance of a secondary maximum at conjunction in three of the 
years, and in the means of all. 

2d, That the diurnal range is a minimum when the moon is farthest south, and also when it is farthest 
north, and that it is a maximum when the moon is north of the equator. 


Table 47. — Moan Difference of a Single Observation of the Vertical Component of Magnetic Force, 
from the Monthly Mean at the corresponding Hour, with reference to the Moon’s Age and 
Declination. 


Moon’s 

Age. 

1844. 

1846. 

Mean. 

Varia- 

tions. 

After 

Moon 

farthest 

North. 

1844. 

1846. 

Mean. 

. 

Varia- 

tions. 

d. d. 

0*00 

0-00 

0*00 

0*00 

d. d. 

0*0() 

0*00 

0*00 

()*W 

14—16 

0219 

0143 

0181 

+ 0006 

27— 1 

0171 

0148 

0159 

-0016 

17—20 

0229 

0152 

0190 

+ 0015 

2— 5 

0204 

0178 

0191 

+ 0016 

21—24 

0156 

0173 

0164 

-0011 

6— 8 

0176 

0166 

0171 

-0004 

25—28 

0151 ' 

0186 

0168 

-0007 

9—12 

0158 

0182 

0170 

-0005 

29— 1 

0173 

0188 

0180 

+ 0005 

13—15 

0162 

0147 

0154 

-0021 

2— 5 

0134 

0163 

0148 

-0027 

16—19 

0206 

0193 

0199 

+ 0024 

6— 9 

0185 

0166 1 

0175 

0000 

20—22 

0181 

0150 

0165 j 

-0010 

10—13 

0240, 

0157 

1 

0198 

+ 0023 

23—26 

0220 

0156 

0188 1 

+ 0013 


98. Vacation of the Mean Difference of a Smgle Observation from the Monthly Mean for the correspondmy 
Hour, with reference to the Mooi}\s A<jc and, Declination , — Table 47 has been formed from Table 41, p. 386, 
1844, and Table XLII., p. 23, of this volume. The conclusions from Table*47 are nearly the same as those 
already made for the diurnal range. No. 97, they are as follow : — 

l.«t, The mean difference of an observation of the vertical component from the monthly mean for the 
corresponding hour is a maximtxm abo^t the time of opposition, and a iliinimum before and after conjunction., 
a secondary maximum occurring at conjunction. 

2d, The mean difference is a minimum when the moon is farthest north, an<J also when farthest south, 
* maxima occurring between these epochs. , 

The differences of the results for the single years from those for the mean of both are hot greater than 
might be expected in such ar* investigation ; the general agreement of the results, however, with those for the 
diurnal ranges deduced from four years’ observx^tions is a confirmation of their accuracy. 

Diurnal ViRiATioNs for the Vertical Component of Magnetic I'orce." 

' • 

Dinrnal Variation of the V erticid Component, — ^The following Table has been formed in the manner 
alrctady described for \he magnetic declination, No. 26 ^ the means from which it has been formed will be 
found in the previous voluiAes, and “nis this volunKx^ jaigcs 20 and 37- 

99. The following are the approximate epochs of the maxima and minima in apparent time, as deduebd 

from Table 48. . , * » » ’ 



Jan. 

Peb. 

March. 

April. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

** Dec. 


h. m. 

h. m. 

h. m. 

li. m. 

h. m. 

h. m. 

h. m. 

h. lU. 

h. m. 

h. m. ' 

h. ^ in. 
+ 6 15 

h . HI. 

Max. 

+ 76 

+ 6 26 

+ 6 10 

+ 68 

+ 60 

+ 6 20 

+ 6 20 

+ 60 

+ 65 

+ 40 

.+ 6 46 

Min. 

-14 0 

-14 0 

-14 0, 

-12? 15 

-13 45 

13 46 

-14 10 

-13 16 

-13 16 

-16 30 

-13 ’ 0 

-16 20 

Max. 

1 ^ 


20 15 

. 21* 0 

19 60 

20 0 

20 30 

20 40 

22 0 

J 

■> 


Min. 



0 0 

0 15* 

# 0 

- 0 10 

23 66 

23 40 

23 30 







The principal maximum occurs betwetfn 4** p.m. and 7^ *b.M. in qaeSf month of the year ; it occurs earliest in 
’February and March of the first six ihonths of the year, and in Obtober'ahd Sepiepiber of the remaining 
months ; it occurs latest in January aad December ; an<l lat?er in Jtme than in the immediately preceding ,an^ 
succeeding months. A minimum occij^rs between nn^(inight and 4** a.m. ^i^oughout the ;^r, whic}\ is the prin- ' 
cipal minimum excepting in ^ une. ' 

Only one maximum and miAimum occur in the diurnal variatic^ioi the four winter months, November to 
February ; in the other ^months a secondary minimum Jeeurs about AoJn, which becomes more distinct tbe nearer 
the timqis to the summer solstice, when that minimum is better rpirhpd than the other near midnights 

MAG. AND MET. qpS. 1845 AND 1846. ’ h 




lii OmEBAL Results of the Makekstoun Obsekyations. 

Table 48. — ^Biumal Yariations of the Vertical Component of Magnetic Force, as deduced from the 
Regular Daily Observations made during the Four Years 1843 to 1846. 




■ 


H 

H 



B 





h . 

m. 

0*00 

0*00 

0-00 

()*00 

0*00 

(HK) 

0-( K > 

( y ( K > 

0*0() 

0-00 

000 

0‘00 

12 

13 

0035 

0008 

0061 

oooo 

0036 

0044 

0051 

0002 

0033 

0118 

0000 

0051 

13 

13 

0046 

0001 

0017 

0079 

0001 

0011 

0018 

0010 

0000 

0088 

0002 

0045 

14 

13 

0000 

0000 

0000 

0091 

0000 

0012 

0000 

0000 

0042 

0060 

0008 

0016 

15 

13 

0011 

0001 

0023 

0156 

0014 

0048 

0012 

0044 

004§_ 

0040 

0014 

0001 

Hi 

13 

0007 

0013 

0095 

0137 

0107 

0071 

0046 

0118 

0093 

0000 

0021 

0002 

17 

13 

0008 

0010 

0125 

0194 

0181 

0091 

0059 

0179 

0144 

0048 

0031 

0000 

18 

13 

0031 

0020 

0159 

0271 

0247 

0141 

0110 

0232 

0212 

0132 

0039 

0006 

19 

13 

0045 

0037 

0223 

0323 

02S3 

0175 

0146 

0295 

0291 

0232 

0059 

0019 

20 

13 

I 0067 

0044 

0280 

0374 

0286 

0183 

0165 

0327 

0329 

0304 

0092 . 

0040 

21 

13 

1 0076 

0059 

0278 

0391 

0263 

0140 

0158 

03.30 

0352 

0350 

0116 

0047 

22 

13 

j 0098 

0060 

0260 

0372 

0214 

0087 

0140 

0296 

0367 

0351 

QUO 

0055 

23 

13 

i 0128 

0072 

0241 

0358 

0182 

0012 

0082 

0240 

0344 

0350 

0129 

0078 

0 

13 

0139 

0090 

0227 

0352 

0178 

0000 

0076 

0238 

0372 

0397 

0176 

0099 

1 

13 

1 0169 

0111 

0269 

0368 

0216 

0015 

0113 

0297 

0435 

0423 

0208 

.0126 

2 

13 

0203 

0151 

0358 

0446 

0286 

0058 

0169 

0381 

0529 

0481 

0242 

0166 

A 

13 

0220 

0216 

0417 

0532 

0390 

0126 

0274 

0471 

0618 

0560 1 

0317 

0231 

4 

13 

0221 

0246 

0464 

0590 

0448 

0211 

0365 

0550 

0656 

0561 

0363 

0235 

5 

13 

0241 

0258 

0540 

0696 

0513 

0243 

0412 

0596 

0666 1 

05.36 1 

0340 

0249 

6 

13 

0241 

0254 

0518 

0716 

0522 

0257 

0402 

0608 

0544 

0487 

0428 

! 0269 

7 

13 

! 0250 

0220 

0457 

0654 

0502 

I 0247 

0385 

0537 

0486 

0440 

0332 

! 0253 

8 

13 i 

0214 

0204 

0383 

0518 

0432 

1 0227 

0319 

0434 

0380 

0373 

0242 

1 0181 

9 

13 j 

0198 

0139 

0260 

0396 

0321 

0176 

0221 

0259 

0253 

0308 

0159 

0162 

10 

13 , 

0063 

0122 

0093 

0308 

0244 

0100 

0161 

0187 

0177 

0248 

0077 

! 0133 

n 

13 i 

0018 

0023 

0 \ 2 {) 

0224 

0176 i 

1 

0055 

! 

0102 

0041 

1 

0108 

0172 

0029 

i 0086 

1 


Tablb: 49. — ^Diurnal Variations of the Vertical Component of Magnetic Force for Different Periods, 
* deduced from .Table 48. 


Mean 

Time. 

« 

Dec. 

.Iah. 

• Feb. 


« 


Sopt. 

Oct. 

Nov. 

Six Months. 


March. 

. April. 

May. 

June. 

July. 

Aug. 

i 

Sept. 

to 

March 

to 

Twelve 

Months. 





« « 

Feb. 

Aug. 


in. 

0*(K) 

O’lK) 

O-(M) 

o-UO 

Qj'M) 

U-00 

0-lX) 

OtH) 

< 12 13 

-0075 

-0270 

-0143 

-0196 

-0201 

-01.38 

-0203 

-0171 

13 13 

-0075 

r-0252 

.-0177 

-0208 

-0222 

-0148 

-(fiia 

-0181 

1^ 13 

-0101 

-0255 

-0177 

-0222 

-0214 

• -0157 

-0218 

-0188 

15 13 

: -0102 

-0211 

-0152 

-0194 

-0220 

-0161 

-0186t 

-0173 

16 13 

17 13 

-0099 
i -0100 

-0184 

-0141 

-0094 

-0047 

-0140 

-010'S* 

-0213 
^ -0177 

-0156 

‘-^(i^38 

-pi39 

-0097 

-0148 

-0118 

18 13 

; -0087 

-0085 

+ 0011 

-0051 

-0123 

-0105 

-0048 

-0074 

19 13 

j -0072 

-0Cf27 

+ 0046 

- 0062 

-00^7 

*-0064 

+ 0006 

-0030 

20 f3 

1 -0056 

+ 0027 

+ 0051 

+ 0024 

- 0009 c 

-0032 

+ 0034 

0000 

, 21 1.3 
22 13 

-0045 

+ 0034 

+ 0018 

+ 0022 

+ 0022 

-0011 

+ 0025 

+ 0006 

! -0035 

+ 0016 

- 0033 

-0004 

+ 0025 

-0005 

-0007 

-0007 

‘ 23 13 

-0013 

-0001 

-0086 

1 -0061 

+ 0023 

+,(J005 

r -0049 

-0022 

0 13 1 

,1-0003 

-0011 

- 0094 

1 -0065 

+ 0064 

, + 0033* 

-0057 

-0012 

*1 

+ 6^029 

+ 0018 

-0068 

-0017 

+ oro4 ^ 

^+0066 

-0022 

+ 0022 

2 13 

+ooeV’ i 

+ QilOfi 


.+ 0053 

+oi6<; 

+ 0116 

+ 0048 

+ 0082 

3 13 

+ 0116 j 

+ 0174 ^ 

^ +^0075 

+0150 

+,0247 

+ 0181 

. + 01.33 

+ 0157 1 

#4 13 

+VJ128 ! 

‘+*0227 

' S-0146 

+0235 I 

+ 0276 

«+0202 

+ 0203 

+ 0202 1 


+’'0J43 

+ 0318 

•f0195 

' +g282 

+ 0263^ 

+ 0203 

+ 0265 

,+ 0234 

6 li 

*+0149 1 

+ 03^7 

+ 0206 

+ 0283 

+ 0235 

+ 0192 
^0151 

•+0269 

+ 0230 

• 7 13 

+ 0135 


+ 0191 

+ 02^0 

+ 0168 1 

-f 0228 

+ 0190 

. 8 13 

+ 0104 

+ 0150) 

k -i|0146 

+0194 

+ 0081 

+ 0092* 

+ 0150, 

+ 0121 

• 9 13 

+ 0060 i 

+ 0028 

iHfcooa 

+ 00^8 

-OOM 

+ QP24 1 

+ Q03? 

+ 0031 i 

10 13 

0000 

-0100 


-0048 

- 0084 

-0042 

-0053 

-Q048 

11 13 

• 

-0064 

-0128 

|-^68 

-0151 

' -0148 

-0106 

-0116t 

-0111 
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100. When we combine the means in groups in the manner already adopted for the magnetic declinatiop, 
No. 31, we obtain the following epochs of maxima and minima in apparent time (see Plate HI.) 


Maximum, 

Minimum, 

Maximum, 

Minimum, 


Dec. Jan. Feb. 

5h 5Qni p.M. 
3h 40m 


March, April, 
40™ p.M. 
12^ 10™a.M. 
gh 40m 

Oh 0™ Noon, 


May, .] une, 

Qh Om P.M. 
lb 45m 

0® A.M. 

Oh 0™ Noon, 


July, Aug. 
5h 40m 

2*^ 10® A.M. 
36™ A.M. 

llh 45m 


Sept. Oct. Nov. 
4h 26™ P.M. 
2*^ 30™ A.M. 


The conclusions from the epochs for these groups are quite similar to those already obtained from the epochs 
for the single months. The aflihioon maximum occurs earliest in September to November. 


Table 50. — Diurnal Variations of the Vertical Component of Magnetic Force for Different Periods, 
deduced from Days selected as free from Irregular Disturbances, in the Years 1844 and 1845. 







Sept. 

Six Months. 


Mak. 

Dec. 

March. 

April. 

May. 

•Tune. 

July. 

Aug. 

1 . 


Twelve 

Months. 

Moan 1 
Time. 

.fan. 

Feb. 

Oct. 

Nov. 

Sept, to 

March 




Feb. 

to Aug. 


1 

Ii . in . 

0*00 

0*00 

0-00 


0-00 

0*00 

(WK) 

o-oe 

12 13 

-0018 

-0065 

- 006.3 

-0069 

-0079 

-0048 

-0066 

-0057 

13 13 

-0023 

- 0069 

-0056 

-0071 

-0081 

-0052 

- 0065 

-0058 

14 13 i 

-0028 

-0038 

-0038 

-0060 

-0070 

-0049 

-0045 

-0047 

15 13 ; 

-0035 

-0026 

-0003 

-0031 

-0067 

-0051 

-0020 

-0035 

16 13 i 

-0040 

-0032 

+ 0030 

+ 0011 

-0063 

-0051 

+ 0003 

-0024 

17 13 1 

-0045 

- 0022 

+ 0060 

+0038 

-0057 

-0051 

+ 0025 

-0013 

18 13 j 

- 0049 

+ 000.3 

+ 0077 

+ 0068 

-0043 

- 0046 ^ 

+ 0049 

+0001 

19 13 ‘ 

- 0050 

+ 0029 

+ 0083 

+ 0075 

-0013 

- oo1ii 

+ 0062 

+ 0016 

20 13 ! 

-0035 

+ 0058 

+0071 

+ 0058 

+ 0014 

-0010 

+ 0062 

+ 0026 

21 13 

-0034 

+ 0052 

+ 0017 

+ 0030 

+ 0021 

■5 0006 

+ 0033 

+ 0013 

22 13 

-0025 

+ 0017 ^ 

r 0047 

^-0004 

+ 0002 

-0011 

-0011 

-0011 

23 13 

-0014 

-0034 

-0112 1 

- i )071 

-0012 

-0013 

-0072 

-0043 

0 13 i 

-0003 

^- 0084 * 

-0126 

-0099 

-OOIS 

-0010 

- 0 ) JD 3 

-0057 

1 13 

+ 0015 

-0058 

-0099 

^0081 

+ 0014 

+ 0014 

-0079 

-0032 

2 13 1 

+ 0043 

-0008 

-0053 

-0040 

+ 0068 

+ 0055 

-0034 

+ o(rto 

3 13 ! 

+ 0065 1 

1 +0026 

-0007 

+ 0018 

+ 0106 

+ 0085 

+ 001*2 

+ 0049 

4 13 1 

+ 0060 

+ 0070 

+ 0045 

+ 0071 ! 

+ 0119 

+ 0092 

i +0062 

+ 0077 

5 13 ! 

+ 0049 

+ 0083 

+ 0072 * 

•+0086 ! 

+ 0100 

+ 0074 

+ 0080 

+ 0077 

6 13 1 

+ 0040 

+ 0070 

+ 0078 

, +0077 I 

+ 0072 

+ 0056 

+ 0075 

+ 006 S 

7 13 

+ 00.^9 

+ 0051 

+ 0065 

+ 0049 

+ 0049 

+ 0044 

+ 0055 

+’0049 

8 13 

+ 0036 

+ 0033 

+ 0051 

+ 0031 1 

+ 0038 

* + 0037 « 

+ 0038 

+ 0037 

9 13 1 

+ 0038 

+ 0020 , 

*+0018 

-0005 

+ 0004 

+ 0021 

+ 0011 

+ 0018 

10 13 j 

-^0019 

-0021 

-0022 

-0029 

-0026 

-0003 

-0024 

-0014 

11 13 1 

! 

-OOK 

- 00*%3 

> * 

, -0052 

,- no6if 

* 

-0072 

-0043 

-0056 

-0049 


101. Wlien we consider the diurnaf varip,tion as 'deduced from days 'selected as nearly /ree from inter- 
mittent disturbance (No. 85), and as exhibited in the means, Table 60, and the dotted curves^ Plate III., we 
• find that the epochs of maximum are oonsiderably altered as well as the whole form of the» diurnal curve. 
The epochs of maxima and minima in apparent time are as follow : — 


Maximum, 

Minimum, 

Maximum, 

Minimum, 


Dec. Jan. Feb. 
3h 4Qra p 
6h 40m A..M. 


March, 

5h*}Qto p,M, 
P* m A.M. 

8^ 30™ A.M. 
Oh 20™ p.M. 


May, June, 

gh 

20™ 

0™A.Bf.* 
Qh * 0™ Noon 


July, Aijg.* 

6h l®m*p^3j^ 

12h 40m 

•6^ 55 ™ Im. 

0^ 20>^ p*M. 


Oct. Nov. 
4“ P.M. 
12'> SS® A.M.* 
»•> 10“ A.M. 
O*" 5“ p.M. 


<tf 9 \ j » . 

Hence, in the undisturbed diutnal variatioif, the maxinjum of the vert,^&? t^mponent occurs earliest in the 
months December to February, add latest in the months May and Jipie/ 

The form of the diurnal curve iji^qtiite different in4;he months ^o/ember to February, from thftt for the 
other months : in the fdur winter months the diurnal curve is singM hiving but one, maximum aud minimum, 
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the latter occurring about 7*^ a.m., which is nearly the epoch of a maximum in the other months : in the months 
from March to September the diurnal curve is double, the maxima having nearly the same value in each 
month, and the minima also being nearly equal ; the form of the diurnal curve from March to September is 
nearly constant ; in* October the morning maximum becomes less marked, and it wholly disappears in Novem- 
ber, In June the minima occur almost exactly at apparent midnight and noon, that at the fetter time being 
on the whole best marked ; the maxima occur when the sun is near the prime vertical. 

102. Diurnal Variation of the Effect of Disturbance on the Mean Vertical Coniponevit, — ^The following 
Table contains the mean effect of disturbance upon the hourly means in each group of months, the assumption 
being made that the effects of disturbance upon the means of the groups of months are zero ; it will be seen 
from Nos. 89 and 85 that the means of the days selected as free fromIBisturbance, are rather greater 
than the means for all the days ; while tliis difference may be partially due to regular laws, it is also so small, 
com|)ared with the actual differences in the following Table, that the epochs for the zero of effect would 
be little altered if it were taken into account. It will be seen also that the epochs for each group vary little, 
though the effect of disturbance, as found No. 89, differs considerably in the different groups ; thus, for the 
group December to February, the mean for all the selected days is 0*000005 greater than the mean for all the 
days, while the mean of the selected days in March and April is 0 000061 less than the mean for all. 


Table 51. — Differences of Di.sturbed and Undisturbed Diurnal Variations of the Vertical Com- 
ponent of Magnetic Force, as deduced from Tables 49 and 50, exhibiting the effect of Irregular 
Disturbance on the Hourly Mean Positions. 


Mak. j 

Mean 

Time. 

Dec. 

Jun. 

Feb. 

March. 

,, April. 

< 

May. 

June. 

July. 

Aug. 

Sopt. 

Oct. 

Nov. 

Six Months. 

Twelve 

Months. 

‘•f 't- 

to 

Feb. 

March 

to 

Aug. 

1). m. 

ooo 

0*00 

0*00 

OMK) 

0*00 . 

0*(K> 

0*00 

0*00 

12 13 

-0057 

-0205 

-0080 

-0127 rt 

-0122 

. - 0090 

-0137 

-0114 

13 13 

-0052 

-0183 

-0121 

-0137 

-0141' 

- 0096 

-0147 

-0123 

14 13 

-0073 

-0217 

-0139 

-016*2 

-0144 

-0108^ 

-0173 

-0141 

15 13 

-6067 

-0185 

-0149 

-0163 

-0153 

-0110 

-0166 

-0138 

l(i 13 

-0059 

-0152 

-0124 

-0151’ 

-0150 

-0105 

-0142 

-0124 

17 13 

-*0055 

-0119 

-0107 

-0141 

-0120 1 

-0087 

-0122 

-0105 

1^ 13 I 

• -0038 

- 0088 

- 0066 

-0119 

-0080 

-0059 

-0091 

-0075 

19 13 

-0022 

-0056 

-0037 

-0077 

.-0044 

-0033 

-0056 

« -0046 

?0 13 

-0021 

-0031 

- 0020 

-0034 

-0023 ; 

-0022 

-0028 

-0026 

21 13 

-0011 

-0018 

+ 0001 

-0008 

* + 0001 

- 0005 

-0008 

-0007 

22 13 

-0010 

^-0001 , 

. +0014 

0000 

+ 0023 

+ 0006 

4^0004 

+ 0004 

23 13 j 

+ 0001 

+ 0033 

+ 0026 

+ 0010 

+ 0035 , 

+ 0018 

+ 0023^* 

+ 0021 

‘0 13 1 

+ 0000 

+ 0073 

+ 0032 

+ 0034 

+ 0082 

• + 0043 

+ 004f> 

+ 0045 

1 13 ; 

+ 0014 

+ 0076 { 

+ 0031 j 

•^0064 1 

+ 0090 

+ 0052 

+ 0057 

+ 0054 

2 13 ; 

+ 0024 

+ 0110 1 

+ 0042 I 

+ 0093 ' 

+ 0098 

‘•-iiOOOl 

4-0082 

+ 0072 

3 13 i 

+ 0051 

+ 0148 ! 

+ 0082 ! 

+ 0132 

+ 0141 

+ 0096 

+ 01j^l 

+ 0108 

4 13 

+ 0062 

*+0157 

+ 0101 

+ 05^64 

+ 0157 

‘ +0110 

, + 0141 

+ 0125 

5' 13 

+ 0094 

+ 0235 

+ 0123 

+ 0196 

+ (fl63 

+ 0129 

+ 0185 

+ 0157 

6* 13 

+ 0109 

+ 0247' 

+ 0128 

+ 0206 

+ 0163 

+ 0136 

+ 0194 

+ 0165 

7‘13 

! +0096 

+ 0204 

+ 0126 

+ 0190 

+ 0119 

+ 0107 

+ 0173 

+ 0141 

8 13 

i +0008 

! +0117 

+ 0095 

+ 0123 

+ 0043 

40055 

+ 0112 

+ 0084 

9 13 

+0022 

j +0008 

+ 0047 

+ 0023 

-0015 

+ 0003 

+ 0026 

+ 0015 

"10 1^3 

1 -t,0019 

f -0079 

+ 0011 

-0019 

-kV)58 1 

-0039 

-0029 

-0034‘ 

11 13 

' -"“OOGO 

i -noors 

i 

-f)016 

1 

Li^ 

-0088 

1 « 

-00^6'* 

-0063 

-0060 

-0062 


About 


103. Thb f(8[lo\^ing*^are the coi^lusions from T^blef 51, ^ 

Istf The greatest effect of 4iitWk^n<jiis in increasini tke vertieak component occurs 

Apt’il* May, J uae. J uly^. A 

30» 9M 


Dec. Jaa. Feb, 

6^ 15“ 


Ml 




0 “ 


flepti Dot. Nov. 
5b 30m p.M, 




Diurnal Variations for the Vertical Componei^t of Magnetic Force. Iv 

Throughout the year, therefore, the greatest effect of disturbance in increasing the vertical component oc<mrs 
near 6^ p.m. or about the epoch of the maximum for the mean value, No. 100, 

2d, The greatest effect of disturbance in diminishing the vertical component occurs 

# 

In Djbc. Jan. Feb. March, Ajfjril. May, June. Juljf Aug. Sept. Oct. Nov. 

About 2^ 30«i A.M. P 40*" a.m. 2** 50*" a.m. 2** 45?" a.m. 3*" 30*" a.m. 

The greatest effect in diminishing the vertical component occurs throughout the year between and 3J*' 
A.M., or rather after tlie epoch of the principal minimum for the mean value, No. 100. Irregular disturbance, 
therefore, lias the same effect om the value of the vertical component as the cause producing the regular, diurnal 
variation. 

3r/, The effect of disturbance on the vertical component is zero 

In Dec. Jan. Feb. March, April. May, June. July, Aug. Sept. Oct. Nov. 

About ll** A.M. & 9A** P.M. 10^* A.M. & 9^** P.M. 9** A.M. & lO.p P.M. 10 J** A.M. & 9|-** P.M. 9J^ A.M. & 9^* P.M. 

The effect of disturbance on the hourly mean appears to be zero about the time the sun is on the magnetic meridian. 

Diurnal Variation of Frequency of the Positive. Departures from the Hourly Mean Positions, — The number 
of observations which were in excess of the hourly mean for each month in 1844 and 1845 having been ob- 
tained, the means for groups of months were taken, and the following Table was formed. 


Table 52. — Numbers in 100 Observations of the Vertical Component of Magnetic Force which were 
greater than the corresponding Hourly Means, deduced from all the Hourly Observations in 1844 
and 1845. 


Mak. 

Mcati 

Time. 


Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 1 

Sept. . 1 Vear. 
Oct. I 

Mak. 

Mean 

Time. 

Nov. 

Dec. 

Jan»» 

1 

Feb. 

March, 

April. 

May. 

J une. 
July. 

Aug. 

Sept. 

Oct, 

Year, 

li. III. 

12 13 

55-7 

70*1 

•58*2 

67*1 i 

62*8 

ii. m. 

0 13 

, 46*8 

45*5 

,49*4 

40*5 

45*5 

13 13 

56-3 * 

66-2 

58*2 

67*1 

61*9 

1 13 

47*5 

46*1 

61-9 

40*5 

465 

14 13 

62*0 

71-4 

620 

67*1 i 

65*6 

2 13 

43*0 

42*9 

54*4 

4*1 -8 

45*5 

15 13 

58*2 

70*8 , 

62*0 

66*5 1 

64*4 

3 13 

34*8 

36-4 

513 

39-2 

40*4 I 

16 13 

58-9 

72*7 

63*3 

64*6 ' 

64*9 

4 13 

34*8 

35*1 

46*8 

3^*2 

39*0 

17 13 

570 

70*1 

62*0 

65*8 i 

• 03*7 

5 13 

32*3 

33*1 

45*6 i 

35*4 

36*6 

18 13 

57-0 

64-9 

58*9 

66*5 1 

61*8 

6 13 

29*7 

35*7* 

48*1 i 

35^ 

, 37*2 

19 13 

53*2 

57*8 

55*7 

58*2 1 

56*2 

7 13 

32*9 

38*3 

46*2 j 

” 41*1 ^ 

39*6 

20 13 

51*3 

59*1* 

53*8 

54*4 ' 

54*6 

8 13 

3J*6 

’46*5 

49*4 

50*0 

45*9 

21 13 

53*8 

56*5 

57*0 

50*6 

54*5 

9 13 

44*3 

54*5 

52*5 1 

624) 

53*3 

22 13 

53*8 

52*6 

53*2 1 

51*9 : 

52*9 

10 13 

53*8 

60*1 

53*8 1 

62*7 

57*7 

23 13 

50*0 

50*0 1 

! 48*7, j 

,48*7 : 

M - 1 

1 ^9-3, 

11 13 

57*0 

643 

54*4 i 

i 

68*4 

61*0 


104. The following are ihe epochs of maximum and minimum frequency of the positive depart^es for each 
quarter. ■ , 

Nov. Pec. Jan. Feb. Mar. April. May, Juno, July. ‘•Aug.*Bept. Oct. 

Maximum, 11^ p.m. — 2^ a.m. 2** — 4^ a.m. 2** — S*'. a.m. IP p.m. — 6** a.m. 

Minimum, 5^ p.m. 5^ .p.m. 5^ p.m. * 5|-** p.m. ’ 

It appears, therefore, that the number Ot lyositive departures frqm the*^mean of hll the observations jfor %hjp 
hour is least about 6^ p.m., or about the tfme that the effect of di^tttlbance in increasing the hourly mean is 
igreatest, and that the number is greatest when the effect df disturbarfc6 in diminishing the hourly mean is least. 
No. 103: the effect of disturbance on dhe •hourly mean. position is **80 considerable>when compared with »the^ 
whole diurnal variation, that it is evident that the number of departure^fyom the undihnrhed position^ must * 
have their maximum almut 5** p.m. and their minimum,^ about 2** — 3^ a m. ' ' 

« / • ® 

Diurnal Variatiotj of the MeanoJMffcrences of the Value of the ^tical Component from its Mcmthly Mean 
Value at the correspe^ing Hour, — ^Table 63 been formed^c^ Table LIIl., for 1844, p. 3B7, and 
Table'XLlll., p. 24 volume, in the manner already desc^ld^>ilNo. 43, for Table 18. 

MA&. ANDMST. 0:/S. 1846 AND 1846. 
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Genebal Results of the Makerstoun Observations, 


Table 53. — Mean 'Difference of the Observations of the Vertical Component of Magnetic Force, 
in 1844 and 1846, from the Monthly Means at the corresponding Hours in each as deduced 
from all the Regular Observations. 


M iik . 
Mean 

Mean Positive Difference. 

Mean Negative Difference. 

Mean Difference. | 

Nov. 

Feb. 

May. 

Aug. 


Nov. 

Feb. 

May. 

Aug. 


Nov. 

• Feb. 

May. 

Aug. 


Time. 

Dec. 

Mar. 

June. 

Sept. 

Year. 

Dec. 

Mar. 

June. 

Sept. 

Year. 

Dec. 

Mar. 

June. 

Sept. 

Year. 


Jan. 

April. 

July. 

Oct. 


Jan. 

April. 

July. 

Oct. 


Jan. 

April. 

July. 

Oct. 


I1. in. 

0-00 

000 

000 

000 

0-00 

o^oe 

IXK) 

(►oe 

0-00 

0*00 

0*00 

0-00 

o-oo 

0*00 

0-00 

12 Vi 

0159 

0229 

0151 

0187 

0183 

0199 

0533 

0208 

0379 

0311 

0177 

0320 

0175 

0250 

0230 

13 13 

0147 

0222 

0183 

0187 

0185 

0191 

0431 

0252 

0379 

0303 

0166 

0293 

0212 

0250 

0230 

H 13 

0138 

0226 

0173 

0197 

0185 

0259 

0567 

0283 

0400 

0352 

0171 

0323 

0215 

0264 

0243 

15 13 

0142 

0203 

0180 

0206 

0184 

0196 

0497 

0293 

0409 

0334 

0165 

0288 

0223 

0274. 

0237 

16 13 

0136 

0185 

0151 

0214 

0172 

0195 

0487 

0263 

0389 

0320 

0160 

0268 

0192 

0276 

0224 

17 13 

0139 

0173 

0145 

0181 

0161 

0185 

0403 

0237 

0351 

0281 

0159 

0242 

0180 

0239 

0205 

18 13 

0135 

0148 

0140 

0153 

0144 

0179 

0274 

0201 

0304 

0236 

0154 

0192 

0165 

0204 

0179 

19 13 

0134 

0124 

0134 

0143 

0134 

0151 

0171 

0167 

0198 

0170 

0142 

0144 

0149 

0166 

0150 

20 13 

0133 

0101 

0131 

0130 

0124 

0141 

0145 

0154 

0156 

0148 

0137 

0119 

0142 

0142 

0135 

21 ]3 

0125 

0097 

0121 

0120 

0116 

0147 

0126 

0160 

0122 

0138 

0135 

0110 

0138 

0121 

0126 

22 13 

0120 0101 

0122 

0111 

0113 

0141 

0112 

0137 

0120 

0128 

0130 

0106 

0129 

0115 

0120 

23 13 

0120 

0115 

0132 

0112 

0119 

0120 

0115 

0124 

0106 

0117 

0120 

0115 

0128 

0109 

01)8 

0 13 

0137 

0157 

0123 

0163 

0145 

0122 

0131 

0121 

0111 

0121 

0129 

0143 

0122 

0132 

0132 

1 13 

0140 

0146 

0115 

0180 

0143 

0127 

0124 

0125 

0123 

0124 

0133 

0134 

0120 

0146 

0133 

2 13 

0163 

0174 

0113 

0183 

0156 

0123 

0132 

0135 

0133 

0130 

0140 

0150 

0123 

0154 

0142 

3 13 

0289 

0251 

|0131 

0246 

i 0220 

0155 

0144 

0139 

0157 

0151 

0202 

0183 

0135 

0192 

0178 

4 13 

0333 

0260 

0166 

0232 

i 0254 

0179 

0140 

0147 

0180 

0162 

0233 

0182 

0156 

0220 

0198 

5 13 

0392 

0368 

0182 

0359' 

1 0315 

0189 

0181 

0152 

0198 

0181 

0255 

0243 

0166 

0255 

0230 

6 13 j 

0447 

0341 

0164 

0285 

i 0292 

0187 

0188 

0151 

0157 

0171 

0264 

0242 

0157 

0202 

; 0216 

7 13 j 

0336 

0227 

0152 

0213 

! 0225 

0166 

0142 

0130 

0748 

0147 

0222 

0175 

0140 

0175 

0178 

8 13 i 

0209 

0153 

0124 

0131 

rfl51 

0131 

0128 

01S2 

0131 

, 0129 

0161 

0139 

10123 

0131 

i 0139 

9 13 j 

0172 

0131 

0108 1 

0110 

0127 

0138 

015710419 

0180 

' 0146 

0153 

0143 

0113 1 

0137 

1 0136 

10 13 

0150 

0160 

0J,03 

0114 

0132 

0176 

0246 

0121 

0189 

0?79 

0K32 

0194 

0111 1 

0142 

1 0152 

11 13 

0150 

* 

0150 

0115 

0148 

0142 

0199, 

0273 

01,37 

0322 

0222 

0171 

0194 

012510203 

1 1 

0173 


105. The 'approximate epochs of maxima and minima for the mean positive and negative differences, the 
principal being indicated by -f and — , are as follow : — * ' , 


Mew Positive DiflFerence. Meaiv^egative Difference. 


U 

Min. 

Max. 

Min. 

Max. 

( Min. 

Max. 

Min. 

Max. 

Nov. Dec. Jan. 

— lOp A.M. 

+ 6P' P.M. 



- oi Noon. 

P.J . 

8^1* P.M. 

+ A.M. 

Feb. Mar. April, 


+ 6^*^ P.M. 

9^ v.tf. 

^ 1^A.M. 

- lOP^A.M. 

9’’ P-M. 

Si** P.M. 

A.M. 

Mfy, June, July, 

2^ P.M. 

+ 5'* P.M. 

P.M. 

+ £»* A.M. 

— ' 6 ^ rNoon. 

P.M. 

— P.M. 

+ 25*’ A.M. 

Aug. Sept. Oct. 

A.M. 

P.M, 

— 9p P.M. 

4»‘ A.M. 

A.M. 

V.M. 

P.M. 

+ 3*‘ A.M. 


106. Tlie mean positive difference has two maxima and two m^ima in each quarter excepting winter ; the 
principal maximum occurs between 5*^ and 6*^ p.m. ; in summer the, two maxima have an equal value; the 
values of the two minima differ little. , 

‘ 107 * The mean negative dffierence has two maxima and two minima, in each quarter ; the principal maxi- 
mum occurs between i^and 3** a.m. ; in winter the two maxima ifliffer' little in value ; in the other t^fuarters the 
seoondary maximum is vSry» small ^oij^pared ,with the other ; th^dlues of the two minima in each quarter 
differ fittle. ^ ^ ^ 

108. It appears, therefore, lhat tte principal maximum of the mean positive difierence occurs at the same 
time as the se^pn^ary iha^cimum of the mean negaUve^ifference, and vto ? verm. It seems probable that if differ- 
*ences ?vere^taken witfc reference to taean undisturhsd positions, the secondary' maximum would disappear in 
each case ; thus, if we consider tllal^ ^e effect of distu^iance is to (increase tte mean vertical component to a 
large extent about 6** p.m. (No. 103, 1^)1 it is obvious that both the value Vind the .number of the negative 
departure^ from this increased mean wiff be greater than if the undisturbed mean were tVken as the zero. It was 
accordingly found in the discttsinon of me mservatiems for^ 1844, (pp. 388, 389), wh^ the mean position was 
employed as deduced fixmi the days seM;!!te^nearly free from intermittent disturbance, Ithat the maximum of 









Diubnal Vabiations fob the Vebtical Component of Magnetic Fobce. Ivii 


the mean positive disturbance occurred about 6** p.m., the minimum betw^n p.m. and 8*^ a.m. ; that the 
maximum of the mean negative disturbance occurred about 2^ a.m. and the minimum almut 6^ p.m., although 
the values varied little between noon and 8 p.m. 

109. Theigipproximate epochs of maxima and minima for the mean disturbance, independent of sign, (indi- 
cating the principal maximum by 4* and minimum by — ), are as follow : — 


* Min. Max. Min. * 

Winter — Nov. Dec. Jan. —11*^ a.m. +6*^ p.m. p.m. 

Spring — Feb. March, April, —10*^ a.m. SJ*' p.m. 81** p.m. 

Summer — May, June, July, 1** p.m. 5** p.m; * —10^ p.m. 

Autumn — Aug. Sept. Oct. —11** a.m. 5** p.m. 8^** p.m. 


Max 

1** A.M. 
-f 
+ 

-f A.M. 


1^** A.M. 

3** A.M 


It has been seen that the positive disturbance has its maximum about 5** — 6** p.m., and the negative dis- 
turbance its maximum about 2** a.m., so it appears now that the mean disturbance, independent of sign, has a 
maximum near both hours. 

110. In winter tlxe secondary maximum, about 1** a.m., is very indistinctly marked ; in summer the second- 
ary maximum, about 5** p.m., is very small compared with the other ; the principal minimum occurs in winter 
about 11** A.M. ; that at 10** p.m. is best marked in summer. In this case also, as in the cases of tlie magnetic 
declination, No. 45, and the horizontal component. No. 77, the diurnal variation of the magnetic disturbance 
ill summer is nearly the reverse of that in wintejr. The diurnal variation of the disturbance is very nearly the 
same in spring as in autumn. 


Table 54.- — Variations of the Vertical Component of Magnetic Force with reference to the Moon's 
Hour-Angle for the Winter and Summer Lunations, and for all the Lunations of the Years 1844 
and 1845. 


. ! 
Moon s 1 
Hour- 
Angle. 

Winter Lunations. 

Summer Lunations. 

• 

All tbe Lunations. 

18*14. 

1845. 

t 

j Mfean. 

18^. 

1845. 

Mean. 

1844. 

1846. 

Mean. 

h. 

111. 

u-St) 

(IMIO 


o*o« 

OMK) 

U'OO 

(H>0 * 

o-oo 

(HH) 

0 

0 

-0054 

+ 0002 

- 0026 

+ 9017 

+ 0007 

+ 0012 

-0019 

+ 000^ 

-0007 

2 

25 

-0086 

+ 0013 

-0036 

-0009 

+ 0015 

+ 0003 

-0047. 

+ 0014 

-0016 

4 

20 

-0069 

-0039 


-0014 

+ 0013 

0000 

-0042 

t -0015. 

-0028 

6 

15 

1 -0071 

- 0029 

-0050 

.-0022 

+ 0002 

-0010 

-0046 

-0014 

-0030 

8 

10 

! -0058 

-0031 

-0044 

-0031 

-0019 

-0025 

-0015 

-0025 

-0035 

10 

5 

i -0007 

+ 0002 

-0002 

•-0009 

-0001 

-0005 

-0008 

+ 0001 

-•0003 

12 

0 

+ 0059* 

+ 0030 

+ 0015 

-0018 

+ 0010 

-0004 

+ 0020 

+ 0021 

+ 00^ 

1.3 

55 

1 +0107 

+ 0038 

i -^0072 

+ 0007 ! 

+ 0020 

+ 0013 

• + 0058 

+ 0030 

+ 0044 

• 15 

50 

+ 0094 

+ 0036 

•+0065 

+ 0039 ! 

+ 0001 

+ 0020 

+ 0067 

+ 0020 ’ 

1 +0043 

17 

45 

: +( ib 49 

+ 0021 

, +0035 

+ 0017 i 

1 -0020 

-0001 

+ 0033 

i +0002 

+ 0017 

19 

40 

1 +0043 

* -0014* 

;..(- ooi 4 

+ 00^7 

-0028 

! -0010, 

+ 0025 

1 -0021 

+ 0002 

21 

35 

' -0001 

! 

-0025* 

i -0014 

I \ 

+ 0015 

• 

0000 

+ 0007 

• 

+ 0006 

j -0013 

-0003 


111. Variation of the Vertical mComponent with reference to the Moon^ s are four 

independent results in Table 54, gamely two for the winter lunations, and two for the summer lunations of 
1844 and 1845, the others depend an these. In all the four the maximum vertical component occurs lietween 
2 and 4*lfour8 after the moon’s transi^^of tl^ inferior meridian ; in three cases a sec^jndary maxhniwi occurs at, 
or shortly after the superior transit, — ftfi^ma occurring duringjtho int^*n]\pdiate period, from 6 to 8 ifours-after^ 
and from 2 to 4 hours before, the superiOT transit; in winter IfAiations for 1844, only the principal mtxi- 
iimm and minimum are shewn (see the similar* case for the horizontal* comp8nent No.* 80), and, as the variations 
for this group are much greater thaii*for»any of the o^ori^, it is probable that th^ (fifferei\ce js due to disturb- 
ances. ^ See the volumes for* 1844, ]j. 382, where^tte elimination of larger distuiirances leaves traces ot*a 
secondary maximum and minimum. 

112. From the ^eans of%ll the winter lunations in Table 64 

The verical component is a maiximup about 2 hou^ after the moon’s inferior transit 
n I minimum..* 5 ho!^ afjer the moon’s superinr transit 







Iviii General Results of the Makeestoun Observations. 

The means of all the summer lunations indicate that 

The vertical component is a principal maximum about hours after the moon’s inferior transit. 

.minimum 8 hours superior transit. 

a secondary maximum near the moon’s superior transit. 

.minimum about 5 hours before the moon’s superi<3r transit. 

# 

This last result serves very nearly for the mean of all the lunations in 1846, and for the mean of all the 
lunations in 1844, when the larger disturbances have been rejected as in the place cited above. 


Magnetic Dip. 

113, Observations for the absolute value of the magnetic dip were made with an instrument by Robinson in 
the years from 1841 to 1849 ; those till May 1843 were made with the instrument on a pillar near the declin- 
ometer (see Introduction, 1843, p. liv.) ; from June 1843 till February 1846, the observations were made in 
a small wooden house erected for the purpose about 19 yards north of the Observatory dip-pillar. The obser- 
vations after June 1843 were in general very unsatisfactory ; and ultimately, in February 1846, the observa- 
tions were discontinued (see section Inclinometer, in the Introductions to the various volumes, for details.) In 
order to determine the annual change of dip, the inclinometer was placed on the original dip-pillar in th(j 
Observatory in September 1849 ; previously, it was found, that both needles belonging to the instrument werti 
much disfigured by rust ; the rust was removed as carefully as possible and the needles rebalanced. ' 

114. The following are the results of the observations, which were very satisfactory : — 


Sept. 28d 23»‘ Needle No. 1. Dip = 71°. 16'*93 

29<^ 0*^ Dip = Tl"" 14'*87 

29d 2J' Needle No. 2. Dip = 71° 16'*96 

29^^ 5^' “ Dip = 7r 16'*27 . 


1 1 6. The dip resulting from these o|>servations differing to a considerable extent from that obtained previously 
k\ the dip-house, the inclinometer was removed to that place in order to Aetermine the value of the dilference. It 
was found that the dip obtained on the Observatory pill fir,** was nearly five minutes less than that shown in th(i 
dip-house. Other observations were made "immediately outside the Obk;rvatory, on the top, and at the NW. 
foot of the Observatory hill, which agreed almost exactly with those nuide on the Observatory pillar. The 
detaila of these observations must be reserved for another occasion ; it is believed, however, that the difference 
found lor the fiwt two places of observation is due to the wall of a sunk fence built of trap stones, which passes 
within about 2 yards of the instrument when in the dip-houso, the top of the wall being on ’ a level with the 
surface of the ground. The following then arc the means of , all the observations of magnetic dip made with 
the Makers toun inclinometer; the observations made in the dip-house between Jun(^.1843 and February 1846', 
having’ been corrected by — 6'. ^ 


Table 55. — ^Mean Value of tlie Observations of Magnetic Dip. 


’ Pates. 

Moan Epoch. 

No. of 

Observations. 

' Position ol 
lUi clinometer. 

Mean of 
Observed Dips. 

July — ^Dec. 1841 

184L8 

27 

Observatory 


71 25-90 

Jan. -j-Dec. 1842 

1842-5 

86 


23-95 

J^n. 1843 

1843-2 

36 

Dif-Pillar 

! 

22-14 

June — I)ec.^‘'1843 c 

f 18437 

48 , 



20-20 

Jan. — Dec. 1844 

•i844-5 i 

67 



23-69 

Jan. — ^Dec. 1845** 

*P845-5 

• 82 ' 

Dip-Jiouse < 


2310 . 

Jan. — Feb. 1846 

kB46*l 

12 



22-40 

dbt. 1849 

1849-7 

> 

Observatory 
l^p-Fillar j 

[ 

16-00 

o 


116. The observations made in the\y®ars 1841-2-8 on the Observatbfy dip-pillar r^ve for the mean epoch 
1842*6, the mean dip = 71*^ 24'*0 ; thoije imde on the same pillar 1849*7, give the ^^ean dip = 71® 16'*0 ; 
whence the change in 7*2 years =: — ow = — l'*H a year. 





Annual Variations for the Magnetic Dip, 


lix 


1.17. TRe ob^rvations made in different azimuths already noticed, render it probable that the dip deduced 
above is inaccurate from instrumental causes ; the mean dip from observations in all the azimuths was less than 
that from the observations in the maj^etic meridian by upwards of 10'. t 

118. In order if possible to determine the true dip, the inclinometer l>elonging to the Royal Society of 
Edinburgh was ^obtained, and observations were made with it on the Observatory dip-pillar as follow : — 


Sept. 26d 6*^ Needle No. 1. Dip = 71° ] 

26<J P Dip = 71° 10'-83 } Mean Dip = 71° 10'*36 

26^ - 27^ Needle No. 2. Dip = 71° 8'*88 J 


The instrument was not in good order and a considerable time was spent on the observations ; but the results 
agree very well. Observations with needle No. 2, were also made in the azimuths 30° and 120°, which gave the 
following values : — 

By the Formula for single Azimuths. By the Formula for both Azimuths. 

Azimuth 30° Dip = 71° 9'*87 Azimuths 30° and 120°, Dip = 71° 4'-2 

120° Dip = 70° 47'-7 

The observations with the Royal Society’s inclinometer in the magnetic meridian give the magnetic dip about 
6' less than those with the Makerstoun instrument. It cannot be said that the true dip for Makerstoun is yet 
accurately determined, as the observations with the Royal Society’s inclinometer in diiferent azimuths will 
scarcely permit the assumption that it is free from instrumental error. 

119. The following results are deduced from those already obtained for the horizontal and vertical components 
of magnetic force. (See 1844, p. 390.) It may be remarked here, that the epochs for the liorizontal component and 
magnetic dip agree very nearly in every case where both have been determined; maxima of the horizontal component 
being equivalent to minima of dip, find vice versa; therefore, when investigations have not been made similar to 
those for the horizontal component for the magnetic dip (such as for the me«n difference or disturbance), the law 
for the former may be assumed for the latter, and the values of the variations of dip in minutes mjiy.be ob- 
tained approximately from the numbers for tl!e horizontal component h^ multiplying the latter by 1000. 

120. Secular Change of Magnetic iJip. — If we assume the secular change for the horizontal component 
= 4 - 0*001318 (No. 52), and l>)r the wrtical component, as deduetd from the years J846~-9, = — 0*001055, 
we find the secular change of dip = — 2'* 4 7 ; this is considerably greater than that obtained from the obser- 
vations of absolute dip No. 116; since the secular change for the horizontal comjionent must be near the 
truth (No. 53), and that obtained for the dip, No. 116, cannot bo far from it, it is provable t^at the dtcuhir 
change for the vertical component is still consijqyably in error, that in fact the balance needle is still losing 
magnetism. 

121. Effect of Disturl^iuce on the Yearlg Mean. — From the mean%for the^lays selected as nearly frtte from 
disturbance iii the years 1844 and 1845, .we find from Nos. 54 and 85, that the yearly mean o^ magnetic dip 
deduced from the undisturbed days is ?bss than that from all the observations by 0*'15. The effect of dis- 
turbance, thenfforc, is to increase thq magnetic f^jp, gltlfough the effect on tlie magnetic declination is nearly 
zero. (No. 38.) 

122. Annual Period of Magnetic 3ip. — |This result depends chiefly on that for the horizontal component ; 
adopting the annual period for the vertical component, deduced from, the observations for the years 1843-6, 

» as the best representative of that variation, and employing %e annual variations for the hftrizoiftal compo- 
nent, deduced from the observations* in the years 1843-6, 1842-5, and 1842-7, we obtain the. following 
numbers : 


• • 

Table 66. — Monthly Variatidfi^f Magnetic Dip, fr,ee from Begulai* Secular Change. ^ 


* Years. 

g 

Feb. 

• 



|H 


^ul^. 

’ . ♦ 

— 

Sept. 

• 

•Oct. 

Nov. 

• 

Dec. 

• 

1843-6 

1842-5 

1842-7 


/ 

-0-167 

-dim 

+ 0?102 
4-0.111’ 
+ 0-035 

+0-207* 
+ 0-311 
+ 9302 

-0-258 

-0-287 

-0-350 

• ' 

-0.'256 

-0-355 

-0«16 

-0-209 

-0-147 

-0-278 

+ ^/4 
+ fll6 
+^•209 

/ 

*+0-400 
+ 0-282 
+ 0-502 

/ 

+ 0-331 
+ 0-211 
+ 0-642 

/ • 

+ 0-020 
+ 0-056 
+ 0-llfe 

-0-200 

^0-088 

-0-320 

• 


MAG. AXO MET. OBiJ. 1845 AND 1846. 







lx General Results of the Makerstoun Observations. 

The variations of each of these groups of years exhibit, a law which may be thus stated magnetic dip 

is greatmt wear the eqinoxes^ and it is least near the solstices^ The variations for the years 1842-^ are perhaps 
least affected by disturbances ; for these years the two maxima have nearly equal values, but the minimum at 
the summer solstice is greater than tliat at the winter solstice : in the variations for the years 1843-6 the two 
minima have nearly equal values, but the two maxima are unequal, the maximum at the autumnal equinox 
being greatest (See Plate VI.) : and in the variations for the years 1842 — 7 , both maxima and minima are 
unequal ; the gi’eatest maximum occurring at the autumnal equinox, and the greatest minimum at the summer 
solstice. The same results are to be obtained for the annual peripd of the horizontal component, the differences 
depending upon the amount of disturbance in the different groups of years. 

♦ 

123. When we deduce the monthly means of magnetic dip from the observations of the two component mag- 
netometers, made on the days selected as nearly free from irregular disturbance, in the years 1844 and 1845, 
wc find the means from all the hourly observations in those years greater ( + ) or less ( — ) than the former by the 
following quantities. (See Nos. 57 and 59.) 

.Ian. Feb. Mareh. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 

+ 0'158 + 0'*294 +0'*25B + O'* 190 -0'*037 -0'026 -0'*032 + 0'*060 +0'*038 4 0*348 +0'*160 +0'*366 

Tlie effect of disturbance on the monthly mean magnetic dip is negative in the three months May to July, 
and is positive in the remaining months. If these means be subtracted from those for the corresponding 
months in Table 56, it will be found that the annual period from the undisturbed days has the same epochs 
as that from the disturbed days. (See No. 58.) 

124. Annual Variation of the Ranges of the Monthly Mean Variation of Dip, — The following arc the 
ranges of the mean variation for each month, from four years’ observations, as obtained from Table 67. 

Jan. Feb. March. April. May. June. July. Aug. 8ept. Oct. Nov. Dec. 

l'*10 0'*72 2'-()6 3'-26 3'-82 3'-71 4'*04 3'-88 2'*92 2'*39 l'*46 I'-Ol 

The range of dip was least in Febfaary, and in the three months December, January, and February; it was 
greatest in July, and in the months from May to August, the range for June being slightly less than for 
May, July, and August. The following are the ranges of the mean variation, obtained from the observations 
•on the selected days of 1844 and 184o. • ^ < 

Jan. Feb. March. April. Mh^. .Tunc. July. Aug. i‘(‘pt. Oct. Nov. Dec. 

0'*53 0'*P2 r'85 3'‘27 3'*25 3''26 r3'-04 3''23 3'-10 l'*94 l'*38 r05 

The Hinge of the neatly* undisturbed mean diurnal variation is least in January, and it is nearly constant 
in the months ^rom April to September. (See No. 93.) 

125. * of the Daily Mean Magnetic Dip withereferenee totheMoon^s Age, — ^The following num- 

Iwirs, the means for groups of days from^four years’ observations, are obtained from: the last column of the first 
parts of Tables 28 and 45. , 

* K * 

Moon’s Age. 14^-16 * 21'i— 24<i 28« 29^— l<i 2‘>— 9** 10'‘~13“ 

Variations, -f 0'*0G9 + O'* 147 + 0'*034 - (J’*l,3^ -- 0'*120; - 0'*088 + 0' 012 + 0'*085 

These numl)ers»shew that the magnetic dip was greatest imm^nliaidly aftfr opposition, and that it was least 
immeSiately before conjunction. • » 

^ r < 

126 f Variations of the Daily Mean Magnetic Dip with reference to, the Moon* 8 Declination, — The follow- 
ing numbers, also derived from four years’ observations, are obtained fr6m tbe last columns of Table 28 and 45. 

'“farthe^f 9^—3^^ ^13^—15^ le**— 19^ 20^—22* 23d— 26‘» 

Variations,. - 0'*643 -A G'*003* 0'*072 + 0'*004 - O'^OSl - 0'*027 4- 0'*001 + 0'*0^8 

^ It appears therdbre^ that a minimum of magnetic. dip 'occurred when the meon was fifrthest nortli, another 
minimum’ occurred when it was tiVth^st south, and m^ixiSna occur^ '^when the, moon was near the equator. 
Tills lew is exactly the same as that flsr the annual vaViations. No. 122. n 

t • V 

1^7* Monthly Variations of the Bavwe of Dip, — ^These and the analogous resuSs for the mean difference 
cannot be derived from Tables 29, 30^su»^6, 47, buj r^uire the conversion of all|the hourly observations 
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into dip, reduction| which have not been performed, the laws for the dip however are quite the same as those 
for the horizontal componwit, to which we refer. See also No. 141. 

« 

Dhftnal Variation of the Magnetic Dip , — ^The following Table is deduced from Tables 31 and 48. 


Table 57. — Diurnal Variations of Magnetic Dip for each Month, as deduced from the Regular Daily 
Observations made during the Four Years 1843 to 1846. 


Mak. 

Mean 

Time. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

b. 

tn. 


/ 

/ 

/ 

■ " 

/ 


f 

/ 

/ 

/ 


12 

12 

0-658 

0-294 

0-214 

1-061 

1-743 

1-332 

1-509 

0-964 

0-755 

0-407 

0-466 

0-878 

13 

12 

0-724 

0-449 

0-773 

1-131 

1-782 

1-506 

1-670 

1-278 

0-592 

0-352 

0-426 

0-744 

14 

12 

1-096 

0-578 

0-861 

1-767 

1-899 

1-647 

1-804 

1-433 

0-930 

0-371 

0-462 

0-708 

15 

12 

0-452 

0-525 

0-478 

1-404 

1-989 

1-774 

1-914 

1-470 

0-743 

0-070 

0-277 

0-588 

16 

12 

0-214 

0-409 

0-567 

1-303 

2-170 

1-91? 

2-129 

1-550 

0-750 

0-000 

0-156 

0*298 

17 

12 

0-000 

0-127 

0-S38 

1-113 

2-200 

2-120 

2-320 

1-908 

0-635 

0-157 

0-099 

0-104 

18 

12 

0032 

0-040 

0-317 

1-282 

2-373 

2-515 

2-518 

2-131 

0-986 

0-440 

0-000 

0-000. 

19 

12 

0-080 

0-030 

0-696 

1-631 

2-840 

2-883 

2-925 

2-776 

1-756 

0-789 

0-234 

0-152 

20 

12 

0-366 

0-164 

1-344 

2-479 

3-455 

3-413 

3-485 

3-548 

2-312 

1-557 

0-669 

0-373 

21 

12 

0-534 

0-610 

1-759 

3-133 

3-744 

3-706 

3*963 

3-880 

2-884 

2-200 

1-273 

0-687 

22 

12 

0-836 

0-720 

2-660 

3-264 

3-817 

3-655 

4-042 

3-699 

2-924 

2-388 

1-457 

0-983 

23 

12 

i 0-767 

0-689 

1-824 

3-112 

3-353 

3-039 

3*459 

3-040 

2-348 

2-092 

1*369 

1-008 

0 

12 

0-662 

0.473 

1-369 

2-430 

2-633 

2-230 

2-676 

2-311 

1-610 

1-653 

0-937 

0-929 

1 

12 

0-302 

0-217 

0-693 

1-640 

1-762 

1-554 

2-022 

1-371 

0-829 

0-920 

0-693 

0-713 

2 

12 

0-239 

i 0-000 

0-336 1 

1-052 

1-260 

0-974 

M97 

1-041 . 

10-467 

0-710 

0-527 

0-558 

3 

12 

0-278 i 

0-009 

0-070 

0-632 

0-935 

0-689 

0-599 

0-544 

0-210 

0-399 

0-496 

0-539. 

4 

12 i 

0-227 I 

0-159 

0-000 

0-368 

,0-189 

0-472 

0-372 

0-409 

0-000 

0-445 

0-652 

0-477 

5 

12 1 

0-312 

0-242 

0-134 

0-007 

o-ooq 

0-191 

0-114 

O-OiO 

0-133 

0-387 

0-208 

0-512 

6 

12 

0-444 

0-238 

0-292 

0-000 

0-107 

0-000 

0-000 

0-126 

0-168 

0-274 

0-303 

0-283 

7 

12 

0-505 

0-129 

pi35 

0-410 

0-138 

^0-008 

0-296 

0-206 

0-156 

0-339 

0-504 

0-493 

8 

12 

0-379 

0-128 

0-144 

6-601 

0-739 

0-372 

0-630* 

0-450 

0-491 

0^96 

0-440 

0-735 

9 

12 

0-439 

0-193 

0-221 

0-807 

1-251* 

0-698 

1-051 

0-676 

0-399 

0-304 

0-60B ' 

0-837 

10 

12 

0-514 

0-564 

0-249 

0-614 

1-447 

0-850 

1-303 

0-675 

0*518 

0-^31 

0-512 

0-857 

11 

12 

0-493 

0:407 

0-034 

0-825 

1-693 

• • 

1-184 

1-357 

0-850 

0-446 

0-4I8* 

0-56^ 

0766 


128. The following azc the approximate ei)ochs of maxima and piinima in apparent time as d^ucqd from 
Table 57» distinguishing the epoch of thq principal maximum by + “ ’ --- -i - • i - 


Max. 

Min. 

•Max. 

Min. 


Jan. 
h. m. 
22 20 
3 10 
+ 14 0 
-17 40 


• 

Feb. 
b. m. 
+ 22 8 
- 2 30 
. 12 45 
-18 40 


March. 

h. m. 
+ 22 6 
- 3 
14 0 
17 50 


April. 

* li. m. 

+ £S 12 
- 5 46 
14 §0 
0 


h. m. 
22 6 
* 5 45 


.Jun#. 
h. m. 

91 30 
6 40 


July, 
h. m. 
21 45 
5 55 


and of the principal minimum by 
Sept. 


Aug. 
h. m. h. m. 

21 20 • +*21 56 

5 25 - 4 35 

•... 14 35 

17 5 


Oct. 
h. tn. 
+ 22 15 


Nov. 


h. m. 
+ 22 40 
8 15 • 5 55 

12 25 . 10 30 
-16 25 *- 18^5 


Dec. 

h. %ii. 

+ 22 55 
. 5 65 

11 15 
-18 15 


These epc^^s are very nearly the san^ as those obtained for the horizontal component ^9. The 
diurnal variation of magnetic dip at Mjiji^toun has only one maximum and ij^inimum tn the foui* months 
May to August, and it has two maxima md two minima in the j^^imainlng eight months. The morning 
minimum near 6*^ a.m., is the principal pinimum in the f^r montlfs^Qctoben tD January, in February the two 
minima are equal ; in the other months thq principal or onK mininyim, occurs near *6^ p.m, ; the principal 
maximum of dip occurs in each month* with the exception^ oi January near 10^ A.ikf. Jt is*oi:dy in t]^ fbuis« 
winter mmiths November to February 4ha| the 2^ AjM.^maximum is wel)yxgA.{ked. The variations of the epochs 
of maxima and minima will £e f(]|pnd with most accuralCy from Table which contains the diurnal v^ations 
for groups of months. 




Ixii General Resultsk)f the Makebetoun Observations. 


TAiBIiE 58 . — Diurnal VariationB of Magnetic Dip for different periods, deduced from Table 57 - 


Mak. 

Mean 

Time. 

Dec. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 1 
Oct. 

Nov. 1 

1 

Six Months. 

j 

Twelve 

Months. 

Sept. 

to 

Feb. 

March 

to 

Aug. 

h. tn. 

/ 

/ 

/ 

/ 

. 1 

/ 

/ 

/ 

12 12 

40.163 

-0346 

-0-176 

-0-424 

- 0-202 

-0-019 

-0-315 

-0-168 

13 12 

+ 0192 

-0-031 

-0-069 

-0-186 

-0-288 

- 0-048 

-0-095 

-0-072 

14 12 

4 0.347 

40-331 

4 0-060 

-0-042 

-0-157 

40-095 

40-116 

40-105 

15 12 

40.075 

-0-042 

40-168 

+ 0-032 

-0382 

-0-153 

40-053 

-0-051 

16 12 

-0.140 

- 0-048 

+ 0-331 

+ 01 79 

-0413 

-0-291 

40-154 

-0-069 

17 12 

-0-.370 

-0-158 

+ 0-447 

4 0-454 

-0448 

-0-409 

40-248 

-0-081 

18 12 

-0.423 

-0-184 

+ 0-731 

4 0-664 

-0-270 

- 0-346 

+ 0-404 

4 0-029 

19 12 

-0-360 

40-180 

+ 1-148 

4 1-190 

40-181 

-0-089 

40-839 

i 40-375 

20 12 

-0146 

4 0-928 

41-721 

41-856 

4 0-768 

40-311 

41*502 

40-906 

21 12 

4 0.163 

+ 1-463 

4 2012 

4 2-261 

4 1-374 

40-768 

+ 1-912 

41-340 

22 12 

4 0-399 

+ 1-679 

42-023 

42-210 

4 1-511 

4 0-955 

+ 1-971 

4 1 *463 

23 12 

40374 

+ 1-485 

41-483 

4 1-589 

41191 

40-782 

41*519 

41-151 

0 12 

40-241 

+ 0-916 

40-718 

40-833 

4 0-65d 

4 0-148 

40-822 

4 0-635 

1 12 

-0-036 

+ 0-183 

-0-055 

40-036 

40-069 i 

40-016 

4 0-055 

4 0-035 

2 12 

-0-181 

-0-289 

- 0-596 

-0-541 

-0-177 ; 

-0-179 

-0-475 

-0-328 

3 12 

-0172 

-0-632 

-0-901 

-1-089 

-0-377 1 

-0-274 

-0-874 

-0*574 

4 12 

-0-159 

-0-799 

-1-383 

-1-270 

-0-379 

-0-269 

-1151 

i -0-710 

5 12 1 

-0.092 

i -0-913 

- 1-618 

-1-603 

-0-502 

i -0-297 

-1-378 

-0-838 

6 12 i 

-0.125 

! -0-8.37 

-1-660 

-1-597 

-0-197 

-0-311 

-1-365 

-0-838 

7 12 

-0071 

! -0-711 

-1-640 

-1-409 

-0-412 

-0-241 

■ -1-253 

j -0-748 

8 12 

- 0033 

-J-OiOll 

-M58 

- 1-120 

-0-336 

-0-184 

-0-963 

-0-574 

9 12 

40-043 

1 -0-469 

-0-739 

- 0-797 

-0-308 

-0-132 

- 0-668 

-0-401 

10 12 ; 

40-198 

-0-552 

-0-565 

-0-671 

-0-291 i 

-0-046 ! 

-0-596 

-0-321 

11 12 1 

i 

40-108 j 

1 

-0-554 

-0-275 

-0-557 

-0-^268 ; 

-0-080 

1 

-0-462 

-0-271 


# ... * . 

129. The approximate epochs of maxima and minima in apparent time, from Table 58, arc : — 

f 

Jl*n. Feb. March, April. May, June, July, Aug. 8ept. Oct. Nov. 

Maximum, -f 20"' a.m. + 10^* 15"' a.m. 9^ 50"' a.m. 9^* 35'" a.m. + 10^ 0"» a.m. 
Minimum, 2*' 50"' p.m. — 5** 0"' p.m. 6''*'20'" i».m. 5*' SO*" p.m. — 5^' 35'" p.m. 


Maxim/ini,* ^ 2^ 5*" a.m. 2^' 10"' a.m. ••••o* 1*' 55”' a.m. 

Minimum, — 6^ 5'" a.m. 5^' 45*" a.m. 4*' 55*" a.m-‘ 


The principal 'maximum, near 10 *' a.m., occurs earliest in July Jind*^ugust, and latest in Decembejr to Feb- 
ruary: the afternoon minim um occurs earliest in th^ three winter months, and latest i!i May and June : the 
other maximum and minimum oc(;ur earliest in the nuAith^ Septem be v <5 k) November. (See the Continuous 
Curves, Plate IV., where it is to be remembered that the apparent minima of the curves are the maxima of dip.) 
The following Table contains thc*ditirnal variations for ♦the days seletted as nearly free from intermittent dis- 
turbance. ' *' * 

f • ... • . . , . * 

130.^ The approximate epochs of maxima and minima in apparent time for the undisturbed diurnal varia- 
tions, arenas follow : — 


4 < Dec. Feb. March, April. May, Julyj Aug. Sept Oct. Nov. 

Maximum, 4 lO*' 45"^' a.m. ^ JP*' 20"' a.^c. 9*' SO^V.m! 9** 45*" a.m. 4 10^ 15*" a.m. 

Minimum, 5*' ,25'" p.r.^. — 5*" p.m.* 6** 3/J*" p.m, 0*" p.m. — 6** 45*" p.m. 

Maximum’ 15*.35>“ a.m. iJ** 20» a.m.‘ I** 66” a.m. 


Minimum, ^ ^ 6*^ 2G*" a.m. 16*" a.m. ' ^ 5** 6*" a.m. 

^ c V. *' «• 

In the uh^sturbed, as in th© OisYuiidied variations, Jjthe principal maximum 'occurs earliest in July and 
August; and latest in Deoember to Febbiary ; but, uiilike the disturbed vafiations, .the afternoon minimum 
occurs latest n^r the equinoxes ; it occurs rather earlier at the winter than at the smnmer solstice. (See the 
Dotted tiurves, Plate IV,) ^ 
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Table 59. — Diurnal Variations of the Mametic Dip for difiPerent Periods, deduced from Days selected 
as free from Irregular Disturbance in the Years 1844 and 1846. 


Mak. 

Mean 

Time. 

Dec. 

Jan. 

Fob. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Six Months. 

Twelve 

Months. 

Sept. 

to 

Feb. 

March 

to 

Aug. 

h. m. 




/ 

/ 


/ 


12 12 

+ 0-084 

-0-362 

-0-319 

-0-370 

-0-280 

-0-098 

-0-350 

■ -0-225 

13 12 

+ 0151 

- 0-260 

-0-168 

- 0-240 

-0-221 

-0-035 

-0-223 

-0-129 

14 12 

+ 0-136 

-0-115 

-0-037 

-0-108 

-0-217 

-0-041 

-0-086 

-0-064 

13 12 

+ 0-033 

-0-034 

+ 0-106 

-0-034 

-0-257 

-0-112 

+ 0-012 

-0-051 

16 12 

-0081 

-0.068 

+ 0-190 

+ 0-087 

-0-316 

-0-198 

+ 0-069 

-0-064 

17 12 

-0-229 

-0182 

+ 0-388 

+ 0-285 

-0-350 

-0-289 

+ 0-163 

- 0-063 

18 12 

-0-265 

-0-071 

+ 0-658 

+ 0-604 

-0-202 

- 0-233 

+ 0-396 

+ 0-081 

19 12 

-0-270 

+ 0-200 

+ 1-002 

+ 1-061 

+ 0-132 

-0-070 

+ 0-754 

+ 0-342 

20 12 

-0095 

+ 0-775 

+ 1-492 

+ 1-635 

+ 0-777 

+ 0-341 

+ 1-300 

+ 0-820 

21 12 

+ 0-113 

+ 1-334 

+ 1-810 

+ 2-016 

+ 1-287 

+ 0-700 

+ 1-719 

+ 1-208 

22 12 

+ 0-370 

+ 1-693 

+ 1-839 

+ 2-022 

+ 1-495 

+ 0-932 

+ 1-851 

+ 1-391 

23 12 

+ 0-425 

+ 1-495 

+ 1-403 

+ 1-493 

+ 1-138 

+ 0-781 

+ 1-463 

i +1-122 

0 12 

+ 0-258 

+ 0-984 

+ 0-749 

+ 0-779 

+ 0-715 

+ 0-487 

+ 0-837 

i +0-661 

1 12 

-0-010 

+ 0-423 

+ 0-063 

+ 0-037 

+ 0-158 

+ 0-073 

+ 0-174 

i +0-124 

2 12 

-0-094 

-0-028 

- 0-296 

-0-532 

-0-073 

-0-084 

-0-286 

1 -0*185 

3 12 

-0-052 

-0-438 

-0-715 

-0-903 

-0-20S 

-0-129 

-0-686 

1 -0-407 

4 12 

-0-082 

-0-434 

-0-953 

-0-860 

- 0-332 

-0-207 

-0-750 

i -0-477 

5 12 

-0-194 

-0-611 

-1-298 

-Mil 

-0-401 

-0-297 

-1-008 

; -0-653 

6 12 

-0-184 

-0-755 

-1-385 

-1-210 

-0-551 

- 0-367 

-1-117 

1 -0-742 

7 12 

- 0-084 

-0-866 

-1-355 

-1-276 

-0-546 

-0-314 

- 1-166 

: -0-741 

8 12 

-0-024 

- 0-730 

-1-096 

-M42 

-0-491 

- ( 4-288 

-0-990 

1 -0-624 

9 12 

+ 0-065 

-0-610 

-0-889 

-0-917 

- 0-474 

-0-204 

-0*806 

1 -0-504 

10 12 < 

+ 0-037 

-0-713 

-g-676 

-0-716 1 

-0-429 

-0-196 

-0-702 

-0*449 

11 12 

+ 0-003 

-0-621 

* 

-0-522 ^ 

-0-592 i 

-0-364 

•- 0-180 

-0-579 

1 -0-380 


Table 60. — Differences of IJistiirbed and Undisturbed Diurnal Variations of Magnetic Dip, as deduced 
from Tables 58 and 59, exhibiting the Effect ef Irregular Disturbance on the Hourly l^ean Position. 









i Six Months. ^ 


Mak. 

Mean 

Dec. 

Jan. 

March. 

May.* * 

July. 

Sept. 

Oct. 

Sept. 

March 

Twelve 

Time. 

Feb. 

April. 

June.^ 

Aug. 

Npv. 

to 

to 

Months* 



• 




• 

Feb. 

Aug. 

• • 

h. 

12 

m. 

12 

^0-079 

• 

+ 0 - 01 C 

+ 0-143 


+ 0-078 



! +0-557 

13 

12 


+ 0-229 

+ 0-099 

+ 0-0*4 

-0-067 



! +0-057 

14 

12 

+ 0-211 

+ 0 - 4 W 

+ 0-097* 

+ 5-066 

+ 0-060 

+ 0-136 


i ^0169 

15 

12 


Hsm 


+ 0-066 

-0*125 

-0-041 


■HI 

16 

12 



+ 0141 

+ 5-092 



+ 0-085 

Bn 

17 

12 


ExMl 

^(T-059 

+ 0-169 

-0-098 


+ 0-085 

-fl.018 

18 

12 


-0-113, 


+ 0-060 


-0-113 


-e052L| 

19 

12 


- 0-020 

+ 0-146 

+ 0-129 

+ 0-049 




20 

12 


+ 0-f^3 



-0-009 



+ 0-086 ^ 

21 

12 


+ 0-129. 


+ 0-245 

+ 0-087 


+ 0-193 

+ 0-132 • 

22 

12 



+^184 

+ 0-188 



+ O 4 I 2 O 

^ 0 - 0 f 2 • 

23 

12 


- 0-010 * 

H^-OSP 

+ 0-096 



+ 0-056 

+ 0-029 

0 

12 




+ 0-054 



-0-015 

BEHl 

1 

12 



-O-llB 


- 0.089* 1 

m 

-0-1*19 

-0*080 

2 


-0-087 

-0-261 

*0-300 

-0-009 

I-O-IO# 

9 

-0;lS9 

-^0-148 

3 

12 






9 

~0*188b 

-0-167 

4 

12 



#-0-430 

‘-0*410 


.~2^<i62 


- 0-233 • 

5 

12 

+ 0-102 

0-302 


-5-492 




-0-185 

6 

12 

^0-059 

-0-082 

-0-275 

-1-387 

+ 0-054 

+ 0-056 

-0-248 

- 0-096 « 

7 

12 

1-0-013 

+0155 

-0-285 

-0-133 

+0-134 

+ 0-073 

-0-087 

-0007 

8 

12 

f- 0*009 

i- 0*119 

- 0-062 

i+ 0-022 

+ 0-165 

+0-074 

+ 0 * 0 ^ 

+ 0*050 

9 

12 

0-022 

+0-141 

+ 0-160 

+t )120 


+ 0‘072 

+5-138 

^+0*103 

10 

12 

+ 0-161 

+ 0-161 

+ 0 - 111 , 

+ 0*045 

+/t38 

+ 0*160 

+ 0*106 

+0*128 

U 

12 

+0-106 

• 

+ 0-067 

+ 0*2471 

i 

+ 0*035 

+ 0-096 

+ 0*400 

-f 0-117 

+ 0*109 
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General Results or itie Makbrstoun Observations. 


131., Diurnal Variation of the Effect of Disturbance on the Magnetic Dip, — A remark, similar to that 
made No. 72, with reference to the horizontal compoigient, will apply to Table 60. The conclusions from this 
Table are as follow 


Istf The greatest effect of disturbance in increasing the magnetic dip occurs 


In 

About 


Dec. Jan. Feb. 
12^*^ A.M. 
A.M, 


March, April. May, June. July, Aug. 

A.M. Ill, J oih 9** A.M. 


Sept. Oct Nov. 
9** P.M. 
10** P.M. 


There are two epochs in May and June at which the positive effect of disturbance is a maximum, and there 
are two similar epochs for each group of months, for one of which either the positive effect is a secondary maxi- 
mum, or the negative effect is a minimum ; the times of these are given above, in the second line. 

2d, The greatest effect of disturbance in diminishing the magnetic dip occurs 


In ' Dec. Jan. Feb. 
About ( 6** A.M, and 3** p.m. 


March, April. 
4** P.M. 

6** A.M. 


May, June. 
4** P.M. 
4** A.M. 


July, Aug. 

5** P.M. 
12** P.M. 


Sept. Oct. Nov. 
3 J** A.M. and 3** pm. 


In the winter groups there arc two nearly equal maxima for the negative effect of disturbance, and in each of 
the others there is, besides the principal maximum, either a secondary maximum of the negative effect, or a 
minimum of the positive effect ; the times of these are given above in the second line. 

Sd, The effect of disturbances upon the hourly mean magnetic dip is zero 


In Dec. Jan, Feb. March, April. May, .June. July, Aug, Sept. Oct. Nov. 

About 10** A.M., 7** P.M., 3*‘ A.M. 7'* A.M., 10*' A.M., 7*' T.M. Notm, 9*' P.M. 1‘* P.M., 8** P.M. 10»* A.M.,6*‘ p.m., 1*' A.M, 

The best defined hours are those from 6** p.m. to 9*» p.m., and from 10** a.m. to 1** p.m. 

See No. 76 for the probable law of mean disturbance for the magnetic dip, substituting for positive distur- 
bance of the horizontal cbmponenrt, negative disturbance of dip, and tfice versa. 


yABLE 61. — ^Variations of the Magifetic Dip with refcit*nce to the Moon’s Hour- Angle for the Winter 
and Summer Lunations, and for all the Lunations of the Years 1844 and 1845. 


Moon’s 

1 Winter Lunations. 

f 

« 

Summer Jiunations. 

All the liunations. 

Hour- 








1 


Angle. ' 

1844. 

1845. 

Mean. 

1844. 

1845., j 

Mean. 

1844. 

1845. 1 

Mean. 

li. 

0 <0 

+ 012 

+ •021 

+ •017 

■ - 012 

- 045 ! 

-.028 

•000 

-009 

- 005 

• 2 25 

+ •048 

-123 

-007 

-031 

-154 ' 

-.092 

+ 009 

-138 

- .063 

4 20 * 

-•010 

+ 071 

+ .030 

- .033 

-•071 

-.051 

-022 

+ 004 j 

-OOfi 

6 15 

-•026 

+ .018 

-.004 

+ .006 

+ .006 

+-oot 

-•009 

+1012 1 


8 10 

i -.064 

+ •084 

+ .010 

+ •030* 

.+•170 

+ 190 . 

-.018. 

+ 123 1 

+ .052 

10 5 

+ •030 

+ •024 *' 

+ .027 

+ .003 

1 - 031 

-oil « 

+ .016 

-.002 i 

+ 007 

12 0 

: - 066 

+ •001, 

-.031 

-.108 

.-•096 

-.101 

-.087 

.044 

-•066 

13 55 

,+•008 

- -037 

"-•015 

-.156 

i --075 i 

, -115 

1.. .073 

-.055 

-.063 

•15 50 

j; +-099 

-090 

+ .004 

+ .009 

i +-042 j 

+.026 

+ .055 

-.030 

+•012 

17 1*5 

! ; - .046 

-.027 

- -036 

+ 073 

1 +-085 : 

+ .080 

+ 020 

+ .024 

+ .021 

19 40 

II - 023 

+ 011 

-•006 

+ .138 

1 +-106 ! 

+ .123„ 

+ .058 

+ .054 

+ .056 

21*35 

!i +-025 

li 

+ .058 

+ .042 

+ .074 

+ •057 1 

+ 066 

+ .052 

+ .057 

+ 055 

• 




1 1 

' i 



1 



% 132. Variations of the^ Magnhii^ with Reference to the Moon's Hour- Angle, — ^The four independent 

columns of Table 61, give resuksrquite .a^rflogous to those obtained fo|* the horizontal component of magnetic* 
force, No. 79 : the results for the winter [uuatioiyi of 1844, and foi; the summer lunations of both years, agree 
^rery nearly witii that for the mean of both years ii\ th<y last column of Tahle» 61,— which may be stated as 
follows* : — • * 

c 

The magnetic dip is a minimum about 1 hour after the moon's Inferior transit. 

maximum about 3i Jiours before the moon’s superiif transit. 

minimum about 2^^ hours after the moon’s superior Vransit. 

•*v maximum ftbout 8 hQuri after the mootf s superior t!|jan8it. 
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The winter lunations for 1844 agree with this result, in having a minimum immediately after the inferior 
transit, but not otherwise : this diflPerence, it is considered, is due to disturbances. (See No. 80.) 


Total Magnetic Force. 

133. Absolute Value of the Total Magvtetic Force, — ^The absolute value of the total magnetic force de- 
duced ftom the value of the horizontal component, and the magnetic dip, as in No. 81, is as follows : — 

Total magnetic force at Makerstoun for the mean epoch 1845 = 10*5267. 

* 

134. Secular Change of the Total Magnetic Force, — ^The determination of this depends chiefly on the balance 
magnetometer, and it is probable that the secular change from that instrument is not to be trusted (No. 84) ; 
indeed it is probable that the total force remains nearly constant, and this is the more likely the nearer the 
secular change deduced for the magnetic dip is considered to be to the truth. (See No. 116.) 

135. Effect of Disturbance on the Yearlg Mcom Value of the Total Magnetic Force, — By Nos. 54 and 85, 
wc find that the yearly mean deduced from the selected undisturbed <lays, is greater than that obtained from all the 
observations by 0*000045, the total force here and in the following discussions being considered equal to unity. 

136. Annual Period of the Total Magnetic Force, — ^This result de})cnds chiefly on that for the vertical com- 
ponent and is entitled to the same weight. The following are the variations of the monthly means of the total 
force, deduced from the observations of the balance and bifilar magnetometers for the four years 1843-6. 
(See Nos. 56 and 87.) 

Prefix. Jan- Feb. March. April. May. June. July. Aug. Sept. Oct. Nov. Oec. 

0-000 4-099 -013 -074 -075 -034 4-120 4-052 -001 -049 -087 4*011 4-048 

From these numbers, the total vnagnetie force, at Makerstoun is a maximum mbout the solsticesy and a minimum 
immediatclt/ after the eguinoxes (Sec Plate VI.) * 

137. The monthly means deduced from a4l the hourly observations in 1844 and 1846, were greater ( + ) or 
less ( — ) than those obtained from the drfrs selected hs nearly free from (fisturbance by the following quantities. 
(See Nos. 57 and 89.) 

Urefix. Jan. Feb. March. April. May. •June. July. Aug. Sept. Oct. ^Nov. Dec. 

OOOO -069 +001 -106 -060 -062 -003 -037 -061 -052 ,-078 -008 +002 

' • • 

The cflcct o( disturbance on the monthly mean was nearly zero in the months of February, June, uii<l 
December, and it was greatest in March and October. When these numbers are subtracted from those in 
No. 136 it is found that the annual period obtained from the undisturbed days in each idonih, fia^ihe same 
epochs as tliat obtained froii all the days. 

• . . . . • 

• 138. ^Annual Varv^tion of the lia.vjcs of the Monthly Mean Diurnal Variation of the Total Magnetic 

Force, The following are the ranges of the mean diurjqpl Variation for each month, as obtained from Table 62. 
deduced from four years’ observations* * * 

f t 

Prefix. I Jan. Feb. March. ^\prih June. .luly. Aug. Sept. Oct. ^ Nov. Dec. 

0*000 I 319 291 612 821 *701 546 663 738 715 521 * 443 ' 298 

• • • • 

The diurnal range of the total force least in the three months, December, January, and February, and it 
was greatest in April and August : the Tanges for March and September were greater than the range ftr J ufte. 
The followiifg are the ranges of the mean\ari^iona obtained from the selected days of 1844 ^nd 1B4^. 

•• / . < . • * 

Prefix. I Jan. Feb. March. April. May. * June. July. •Ag. Sept. Oct. Nov. Dec. 

ttooo I 112 161 277 398. 489* 449 448 * .389 *?09 *321 176 164 

The range of the Aearly undisturbed mean diumaF vaiiation was least in January k84i-6, and i^ was 
greatest in May, but it is prob^ible that fhe j'ange is nfeady constant while tliSispn is north of the eqimtor, and 
that the differences exhibited hert axe due to the greater or less amount of disturbance remaining.in the 
selected days. (See Noiw 92 and 93.), 

139. Variations q/^the Daily Mean Total Maghetif Force, wjth Refer enee to the Moon^s Age. — ^The fol- 
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lowing quan^ties, the means for groups of days from four years’ observations, are obtained from the last column 
of the first parts of, Tables 28 and 46. (Prefix O'OOO.) 

Moon’s Age, 14*1— 16^ 17*1— 20^ 21*1— 24<i 25*1— 28<i 29<i— l*i 2 ^ 6 ^ 6fc~9<i 10*i— 13* 

Variations, - 024 4- 007 + 024 + 011 + 001 + 008 + 009 - 034 

The total force, therefore, is least near opposition, and it is greatest near the quadratures. (See No. 96, l«t.) 

140. Variations of the Daily Mean Total Magnetic Force, with Reference to the Moon*8 Declination , — 
The following variations are derived from the final columns of Tables 28 and 46. . (Prefix 0*000.) 

farthelrN^rth”] 27*1— l*i " 2*1— 5<i 6‘i-~8<i 9*1—12*1 13*1-15*1 16*1—19*1 20*i— 22*i 23*i— 26*i 

Variations, + 024 — 004 —016 — 010 + 017 — 004 — 001 —005 

These variations indicate that the total force is a maximum when the moon is farthest north, and also 
when it is farthest south, and that is a minimum between these epochs. This result is quite analogous to 
that for the sun’s position in declination (sec No. 136). In both cases, the total force is greatest when the body 
(sun or moon) has its greatest north and south dedinations, and it is least during the intermediate positions, 
or when the body is near the equator. 

141. Monthly Variations of the Range of the Total Force, — This law is the same as that for the vertical 

component (No. 97), but has not been deduced for the total force, for the reason given No. 127. It may be 
stated generally, whether the position of the sun or the moon l)c under consideration, that the diurnal range of 
{^11 the magnetic elements is greatest when the body is rather north of the equator, and that the range is least when 
tlie body is farthest so\ith and farthest north. It has been found, generally, that when undisturbed mean 
variations are examined, the diminution of diurnal range, when the sun is most northerly, disappears, and 
it is probable that the same would be true with respect to the moon ; the excess of range, when the bodies 
are near the equator, being due to the greater amounts of disturbance which occur at these times. 
(See No. 23.) ‘ . 


4 ; 

Table 62. — Diurnal Variations of the Total Magndtic Forc^ hr each Month, as deduced from the 
Regular Daily Observations made during the Four Years 1843 to 1846. 


Mak. ' I 

Mean 
Tiiue.< jj 

Jan. < 

r 

Feb., 

March. 

Ajiril. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

h. 

in. 

0*»M> 1 

0-00 

0-00 

O’OO 

0-00 

0-00 

0*(K) 

o-oo 

000 

0-00 

0-00 

o-oo 


i3 

0«78 

0036 

0125 

0000 

0051 

0201 

0162 

0049 

0017 

0078 

0000 

0021 

iS 

13 1 

0083 

0014 

0026 

0072 

0012 

0151 

0113 

0026 

0000 , 

0053 

0006 

0028 

14 

13 

0000 

0000 

0000 

'\)021 

0000 

0138 

0082 

0000 

0009 

0024 

0008 

0003 

15 

1*3 

0075 

0006 

0061 

0122 

0005 

0161 

0083 . 

*0,041 

0025 

0033 
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16 

13 

0094 
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0113 
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0052 
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17 

13 1 
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0055 
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18 

13 

0136 

0073 
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0249 

0200 
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19 

13 

0146 

0091 
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0266 

0190 
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0117 
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20 
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0139 
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0232 
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OOSl 
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22 
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23 

13 

0161 

0061 
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0Q81 
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0039 
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13 
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-1 <13 

02*i8^ 

0147 

0286 

0310 

0229 

0150 

0174 

*0303 

0412 

0332 

0185 1 

0112 

2 

13 

' 0288 * 

q2()8 ; 

041/) 

0447 

0349 

0251 

0.\l#r 

, 0420 

0541 

0411 

0237 

0167 

3 

13 

0301 

0272 j 

6495 0 
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0175 
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0656 
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13 
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5 
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6 

W * 
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^0288 
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"0821 

0699 

0540 
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0738 

0586 

0460 « 

0443 

0298 

7 

13 

0309 

0264 

(V)20 

0718 

0676 

0^35 

0616 

Q659 

0^29 

0407 

0328 1 

0261 

8 

13 

0315 

0248 * 


0563 
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^0479 
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%272 

0278 

0145 

0136 

1 io 13 

0121 

0123 

0154 

0352 

0289 

«0305 

0293 

0262 j 

0184 

ol|ri6 

0072 

0105 

il 

■u 

0078 

0040 

0202 

0247 

0196 

0227 i 

c 

^ 1 

0228 

0099 

0123 

iL 

0019 

0067 

ff- 
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142. Diurnal Variation of the Total Magnetic Force . — ^Table 62 has been computed from Tables 31 and 
48. The following are the approximate epochs of maxima and minima in apparent time, distinguishing those 
of the principal maximum by + , and of the principal minimum by — . 



Jan. 

Feb. 

March. 

April. 

May. 

June. 

«1 uly. 

Aug. 

Sept 

Oot. 

Nov. 

Dec. 


h. m. 

b. m. 

h. m. 

b. m. 

b. m. 

b. m. 

h. nu 

h. in. 

h. m. 

b. m. 

b. m. 

h. m, 

Max. 

4* 6 36 

+ 60 

+ 55 

+ 5 55 

+ 5 45 

+ 6 30 

+ 6 35 

+ 6 36 

+ 4 55 

+ 3 40 

+ 6 26 

+ 6 20 

Min. 

-14 6 

-14 0 

-13 45 

-13 0 

-14 35 

14 15 

14 40 

-14 5 

-13 36 

-16 15 

-12 45 

-14 46 

Max. 

19 6 

19 15 

19 30 

19 0 

18 40 

18 35 

18 30 

18 35 

18 60 

19 45 

18 50 

19 5 

Min. 

22 0 

21 65 

22 30 

22 45 

-22 46 

-23 0 

-22 45 

22 20 

21 35 

22 35 

-22 50 

-22 16 


The principal maximum of the total magnetic force occurs between 3^ 40™ and 6^ 30™ p.m. in each 
month of the year ; it occurs latest in June and November ; it occurs earliest in February and March, of the 
first six months, and in October and, September of the last six months of the year. The principal minimum 
occurs near 2^ a.m. in each month, with ‘the exceptions of June and July, in which months it occurs near 11** 
a.m. ; in May, November, and December, the two minima are nearly equal. The secondary maximum occurs 
between CJ** and 7}^ a.m., and it is best marked in the months of March, April, and May, August, and Sep- 
tember. 


Table 63. — Diurnal Variations of the Total Magnetic Force for Different Periods, deduced from 

Table 62. 


Mak. 

Mean 

Time. 

Dec. 

{ Jan. 

1 Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sopt. 

Oct. 

Nov. 

Six Mohthg. 

Twelve 

Months. 

Sept. 

to 

Feb. 

March 

to 

Aug. 

h. m. 

0-00 

000 

0*00 

000 

0*00 

0-00 

0-00 

OlH) 

12 13 

-0091 

-0230 

-0123 

-0154 

-0180 

-0136 

-0171 

-0154 

13 1.3» 

- 009 i 

-0249 

-0168 

-0190 

-0192 

-in 43 

-0202 

-0173 

14 13 

-0135 

-0288 

-0180 

-0218 

-0198 

-0166 

-0229 

-0198 

15 13 

-0109 

-0207 

-6166 

-0197 

-0182 

^-0145 

-0190 

-0168 

16 13 

-0085 

-018(b 

-0124 

-0158 

-0169 

-0127 

-0154 

-0141 

17 13 

' -0064 

-0125 

* -0089 

#-0148 

-0132 

-0098 

-0121 

-0110 

18 13 

i -0045 ^ 

-0067 

- 0059 

-0117 

-0096 

- 0070 

-cy)8i 

-0076 

19 13 

: -0037 

-0046 

-0065 

, -0120 

-0075 

- 0056 

-0077 

-0067 

20 13 

1 -0041 

-0066 

-0116 

-0160 

-0065 

-0063’ 

-0114 

- db 89 

21 13 

! -0061 

-0111 

-0178 

-0202 

-0114 

-0087 

-0l1S4» 

-0126 

22 13 

I -0075 

-0151 

-0230 1 

-0223 

-0124 

- 0099 

-0201 

-0151 

23 13 

-0050 

-0148 

-0230 j 

-0219 

-0095 

-0072 

-0199 

-0136 

0 13 

-0021 

-0102 

-0164 

-0148 

-0001 

-0011 

-0138 

-OOH 

1 13 

; +0033 

0000 

-0060 ! 

-0021 

-1-0098 

+ 0065 

-0027 

+ 0019* 

2 13 

■ +0085 

. +0130 

+ 0051 

+ 0106 

-f0184 ' 

+ 0134 

+ 0096 

+ 0115 

3 13 

; +0133 

+ 0236 * 

+ 0167 

+ 0258 

-1-0285 

+ 0209 

+ 0220 

+ 0244 

4 13 . 

1 *+0144 

+ 030S 

+ 0236 

+ 0361 

-1-0313 

+ 0228 

+ 0301 

+ 0264 

5 13 

i +01^2 

+ 0408, 

+ 0358, 

+ 94fl 

-1-0313 

+ 0232 

+ 0402 

+ 0317 

6 13 

+ 0161 

+ 0;ff}9 

+ 0373 

+ 0441 

,-1-0284 

+ 0^22 

+ 0404 

+ 0313 

7 13 

i +0142 

+ 0325* 

+ 0356 

+P.378 

-1-0209 

+en5 

+ 0353 

+ 0264 

8 13 

1 +0107 

+ 021*0 

+ 9264 

+ 0265 

-f0114 

+ 0110 

+ 0246 

+ pl78 

9 13 

1 +0056 

+ 0074 

•+0141 

+ 0097 

-1-0020 

+ 0038 

+ 0104 

+ 0071 

10 13 

-0020 

-0045* 

+ 0048 

+ 0018 

-0055 

-0037 

+0007 

-b015a 

n 13 

-0074 

-oo;^4 

• 

-0038 

-0096 

-0121 

-0097 

-0069 

-0084 


143. The means for groups of moiftfiF^havjng been objjained^ as fj^r* tlie othef m 
the approximate epochs for the mean diurnal variation in •apparen^.tfine as fpjjow ; — 




Maximufi^, 

Minimum, 

Maximum, 

Minimum, 

MAG. AKD 


Dep. Jan. Fob. 
+ e** 10“ P.M.* 
— 2'* 10“ k !». 


March f April. 

+ 26“ P.M. 

— 2** n0“ A.M. 
7** 6“ A.M. 

a0*‘ 35“ a.m. 


7" 10“ A.M. 

9** 6j^” A M. 

M£T. OliS. 1846 AMS 1846. 


May, June. * July, 

+ *8** 45“ P.M. ^ S’* 36“ p.fc. 
1** 45“ A.M. • -i .2‘» 10“ A.M. 
6** 35“ A.M. 6“ 36“ A.M. 

♦-lO** 45 “a.m. —10** 36“ A.M. 


^Sept. Oct. Not. 

^ 4** 66® P.M?* 
- 2** 20™a.m. 

7*^ «6» A.1I. 

l(Jh 20™ 
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General Results of the Makerstoun Observations. 


In the disturbed diurnal variation of total magnetic force, the principal maximum occurred latest in the 
quarter December to February, and earliest in the quarter September to November : the epoch of the 
after-midnight minimum varied little, being slightly nearer midnight in May and June than in the other 
groups ; the secondary maximum occurred earliest in May and June, and latest in September to November ; 
and the forenoon minimum occurred earliest in the quarter December to February, and latest in May and June. 
In May and June, therefore, the one minimum occurred nearest noon, the other nearest midnight. (See 
the Continuous Curves, Plate V.) 


Table 64. — Diurnal Variations of the Total Magnetic Force for Different Periods, deduced from 
Days selected as free frbni Irregular Disturbances, in the Years 1844 and 1845. 


1 

Mnk. ^ 

Mean 

Time. 

Dec. 

Jan. 

Feb. 

March. 

April. 

May. 

J une. 

July. 

Aug. 

, 

Sept. 

Oct. 

Nov. 

Six Months. 

i Twelve 
' Months. 

Sept, to 
Feb. 

March 
to Aug. 

h: m. 

0-00 

O'OO 

0*00 

(HM) 

O-on 

e*o() 

im 

0-(K> 

12 13 

-0016 

-0029 

-0031 

-0032 

-0051 

- 0033 

-0031 

I -0034 

13 13 

-0037 

-0043 

- 0039 

-0047 

-005!) 

- 0048 

- 0043 

-0045 

14 13 

-0041 

-0027 

-0034 

-0049 

- 004!) 

-0045 

- 0037 

-0040 

15 13 

-0038 

-0023 

-0014 

-0027 

-0042 

-0040 

-0021 

-0030 

16 13 

-0031 

-0025 

+ 0011 

+ 0003 

-0032 

-0031 

-0004 

-0018 

17 13 

-0022 

- 0004 

+ 0021 

+ 0010 

-0022 

-0022 

+ 0009 

-0007 

18 13 

-0022 

4-0010 

+ 0012 

+ 0009 

- 0023 

- 0022 

+ 0010 

-0006 

19 13 

-0023 

4-0009 

-OOH) 

-0030 

- 0024 

-0023 

-0012 

-0018 

20 13 

i -0025 

-0019 

- 0077 

-0103 

-0063. 

- 0044 

o 

e 

I 

-0055 

21 13 

1 -0045 

- 0080 

-0162 

-0169 

-0107 

-0076 

-0137 

-0100 

22 13 

-0061 

v0151 

] -0229 ! 

-0204 

-0146 

-0103 

-0195 

-0149 

23 13 1 

1 -0056 

-(]fi82 

1 -0251 

-0218 

-0125 

-0090 

-0217 

•-0154 

0 13 i| -0028 

-0181 

I -0200 1 

-0176 

-0089 

! -0058 

-0186 

-0122 

1 13 i 4-0017 

-0100 

; -0105 1 

-0084 

- 0602 

! +0007 

-0096 

-0044 

2 13 

j 4-0053 

- OOOo 

! -0021 

+ 0013 « 

‘ +0075 

1 f+ 0064 

-0005 

+ 0029 

3 13 

; 4-0071 

: +0069 

i +0061 i 

+ 010^ 

+ 0126 ' 

1 +0098 

+ 0080 

+ 0089 

4 13 

+ 0^75 

+ 0113 

+/)139 

+ 0157 

' +0152 

+ 0113 < 

+ 0136 

+ 0125 

5 13 

4-0069 

+ 0143 1 

+ 0201 1 

+ 0196 J 

+ 0140 

+ 0104 

+ 0180 

+ 0142 

6* 13 

+ 005!) 

+ 0145 i 

+ 0215 ! 

+ 0197 

! +0126 

+ 0092 

+ 0I8() 

+ 0139 

7 13 

, + 0048 

+ 0137 j 

i +0199 1 

+ 0176 

+ 0103 

+ 0075 : 

+ 0171 

+ 0123 

8< 13 : 

+ 003!) 

+ 0105 ! 

+ 0160 1 

+ 0115 

+ 0086 

! +0062 

+ 0137 

+ 0099 

9 13 , 

+ 0032 

+ 0080 ! 

+ 0106 I 

+ 0086 

* +0051 

+ 0041 

+ 0091 

+ 0066 

\S 13 

4-0016 

+ 0050 1 

+ 0045 1 

+ 0042 

^4-0016 ! 

1 +0016 

+ 0040 

+ 0030 

« n 1.1 

-0014 

+ 0008 1 

0000 

v„ 

- 0004 

-0036 

-0025 

+ 0001 

-0012 


144. When wt; consider the diurnal variation, av deduced from days selected as nearly free from intermit- 
tent disturbance, and as exhibited in, Table 64, and in the dotted curves, PlatJJ V., we "and the approximate epochs 
m* a f}j)arr,nt time as follow : — 


Maximum, • 
Minimum, .. 
Maximumi, 
Minimum^ 


+ 

fjh 

•-IQh 

i 


Dec. .)an. Feb. 

4*> 0™ I’.M. 

40™ \.M. 
35™ A.M. 


+ O 

I" 

6 '* 

- 11 '* 


Mivvch, April. 
Ah 40111 j, 
10™ A.M. 
46™ A.M. 
45™ A.M. 


1 " 

5'* 

-lO** 


May, Junrf. 

6^ P.M. ' 

A.M. 

15“* A.M.^ 


-lOh 


.luly, Aug. 
5h 35m 

40™ A.M. 
35™ A.M. 
65™ A.M. 


Sept. Oct. Nov. 
4‘^ 15™ P.M. 

25™ A.M. 
gh 20™ A.M. 
•lOl*" 30™ A.M. 


The undisturl)ed diunial variati^^, of the^ tfjtal magnetic force differs considerably from that affected by dis- 
turbances, as*raa5j be sepn at a gljince in Plate V. ; the whole variations of the epochs of maxima and minima, * 
;wdth season, are different from those obtamed, Nb. 143. In each groitl) of months, the forenoon minimum is 
the prhicipal, and the after-midnight minimum is quite se<y>ndary. Thu principal ^maximum occurs earliest in 
winter, about 4*^ p.m,, and latest ‘in May and June, abbut 6*^ p.m,*; the prijicipal minimum occurs earliest 
in the sk months, September to February, and latest in March and April ; the secondary maximum occurs 
nearest noon, and the secondary minimum nearest midn^ht, in the equino^ctial months. 
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Table 65. — DiflFerences of Disturbedand Undisturbed Diurnal Variations of tlie Total Magnetic Force, 
as deduced from Tables 63 and 64, exhibiting the eifect of Iiregular Disturbance on the Hourly 
Mean Positions. 


Mak. 

Mean 

Time. 

Dec. 

Jan. 

Feb. 

March. 

April. 

l^lay. 

June. 

July. 

Aug. 

8ept. 

Dct. 

Nov. 1 

i 

Si.x M 

Sept. 

to 

Feb. 

onths. 

March 

ti> 

Aug. 

! 

Twelve 

Months. 

• 

h. 

m. 

(HM) 

0‘00 

0*(K) 

0-00 

<HK) j 


0‘(»() 


12 

13 

-0075 

-0207 

- 0092 

-0122 

-0129 1 

-0102 

-0140 

-0120 

13 

13 

-0057 

-0206 

-0129 

-0143 

-0133 

- 0095 

-0159 1 

-0128 

14 

13 

- 0094 

-0261 

-0146 

-0169 

-0149 ; 

-0121 

-0192 I 

-0158 

1 5 

13 

-0071 

-0184 

-0152 

-0170 

-0140 

-0105 

-0169 1 

-0138 

IG 

13 

- 0054 

«'0155 

-0135 

-0161 

-0137 1 

- 0096 

-0150 i 

-0123 

17 

13 

-0042 

-0121 

-0110 

-0158 

-0110 

- 0076 

-0130 1 

-0103 

18 

13 

-0023 

-0077 

-0071 

-0126 

-0073 

- 0018 

-0091 1 

-0070 

19 


-0014 

— 0055 

-0049 

- 0090 

-0051 

-0033 

-0065 1 

- 0049 

20 

13 

-0016 

-0047 

-0039 

-0057 

- 0022 

-0019 

-0048 ' 

-0034 

21 

13 

-0016 

-0031 

-0016 

-0033 

- 0007 

. -0011 

-0027 i 

- 0020 

22 

13 

-0014 

0000 

1 -0001 

-0019 

+ 0022 1 

+ 0004 1 

-0006 ii 

- 0002 

23 

13 

4- 0006 

+0034 ; 

; +0021 

-0001 

+ 0030 

+ 0018 ' 

■ +0018 1' 

+ 0018 

0 

13 ; 

+ 0007 

+ 0079 1 

1 +0037 

+ 0028 

: +0088 ! 

+ 0047 

! +0048 ! 

+ 0048 

1 

13 ■ 

+ 0016 

+ 0100 ; 

+ 0045 

+ 0063 j 

+ 0100 

+ 0058 

! +0069 * 

+ 0063 

2 

13 

+ 0032 

+ 01.35 ’ 

+ 0075 

+ 0093 

+ 0109 

+ 0070 

+0101 ; 

+ 0086 

3 

13 .j 

+ 0062 

+ 0167 

+ 0103 

+ 0150 ; 

i +0159 

+ 0111 

+ 0140 

+ 0125 

4 

13 j 

+ 0069 

+ 0192 i 

+ 0097 

+ 0204 j 

i +0161 

+ 0115 

+ 0165 

+ 0139 

5 

13 :j 

+ 0083 

+ 0265 * 

+ 0157 

+ 0245 i 

1 +0173 j 

+ 012^ 

+ 0222 

+ 0175 

G 


+ 0102 

+ 0254 ! 

+ 0158 

+ 0241 i 

j +0158 ! 

+ (M30 

+ 0218 

+ 0174 

7 

13 :j 

+ 009-1 

+ 0188 : 

+ C157 

+ 0202 

1 +0106 j 

+ 0100 

+ 0182 

+ 0141 

8 

13 ; 

• +0068 

+ 0105 ' 

+ 0404 

+ 0120 * 

! +0028 

+ 0048 

+ 0109 i 

+ 0079 

9 

J3 ! 

+ 0024 

-0006,* 

+ 0035 

f + 0011 

! -003) i 

•-0003 

+ 0013 ! 

j +0005 

10 

13 i 

-0036 

-0095 ; 

• + 0003 

-0024 

! -0071 , 

-0053 

-0039 1 

! -0045 

11 

13 ! 

1 

- 0060 

* - 0082 

-0038 1 

i -0092 i 

i -00^ i 

i 

-0072 

1 

-0070 

I » 

! -0072 


14o. IHurtHfl Variation of the Effict of Dhturhanee on the Tl|^‘ remark in a<l(^ 

N(». 102, for the vertical component, will apply qlsb to the following conclusions obtained from Ta})lo GO. 

I.s7, The greatest effect of disturbance in increasing tlie total magnetic forcci occurs 


In 

About 


Dec. Juit Feb. March, April. May, June. ^ Sept. Oct. Nc#'. 

6 ^ 30"* p.M, 5^,30"* p.M. 6 ** 10"' p.M. 5‘‘ 40'" p.w. 0\10"‘ p.m. 


* • * 

The hours, it will he seen, agree very^ nearly with Uiose fiAind as the epochs of the maximum total force in the 
(listnrlHjd diurnal variation. The im>|difiura positive cuect of disturbance oif the L)tal force, occurs latest neir 
thti solstices and carliestmear the equimvees. , ^ , 

2d, The greatest eflect of di-^iturbance in* diminishing the total magnetic force occurs 

• • 

In Dec. Jan. Feb. M%pch, April. May, June. July, Aug. 8i*pt. (i%t. Nov. 

About 2^' O'" A.M. g'' 15'" A.M. 3*^ 0"' a.m. 2*' 45"* a.m. 2^' lU»i a.m. 


These houfs^ are nearly the same as tlR)se for the after-midnight minimum of thg diunial \tiri lotion ; the 
difference is greatest in the summer montlls When the maximum qegativc^ ef^ct ocourS latest* * 

The effect of disturbance on the tot-al magnetic fofdB is zero m • 

* ' • 



Dec. Jan. Feb. 
*10^ 45"* A»M. 

9*' 40® P.M. 


Mar^jh, April. 
lOh 16™ A.M. 

P.M. 


May, June. ^ 
ig" 10“ A.M. 

IQh 15m 


July, Aug. * 

11 " 16 ™ Im. 

• gh aom f 


>?5*pt. Oct. Nov. 

*9^ 46® A. 14 . 

fth 45 i!i p 


The one of these epochads nearly the^same as that of tjje principal minimum in the undisturbed diurnal varia- 
tion ; the other occurs ibout twelve hours after. 
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Table ^6.— Variations of the Total Magnetic Force with reference to the Moon's Hour-Angle for 
the Winter and Summer Lunations, and for all the Lunations of the Years 1844 and 1845. 


Moon’s 

Hour- 

Angle. 

Winter Lunations. 

Bummer Lunations. 

All the Lunations. 

1844. 

1845. 

Mean. 

1844. 

1846. 

Mean, 

1844. 

1846. 

Mean. 

b. m. 

0*000 

0*000 


0*000 

0-000 

0-000 

0-000 

0-000 

0-000 





+ 018 

+ 011 

+ 015 

-019 

+ 006 

-007 

2 25 



-032 

-006 

+ 030 

+ 012 

-048 

+ 028 

-010 

4 20 

-068 

-046 

-057 

-on 

+ 020 

+ 005 

-040 

-015 

-027 

6 15 

-068 

-031 

-050 

-023 

+ 001 

-Oil 

-045 

-015 

-030 

8 10 

-052 

-039 

-045 

-034 

-036 

-035 

-043 

-037 

-040 

10 5 

-010 

000 

-005 

-009 

+ 002 

-004 

-010 

+ 001 

-004 

12 0 

! +066 

+ 030 

+ 048 

-007 

+ 020 

*+006 

+ 029 

+ 025 

+ 027 

13 55 

i +106 

+ 042 

+ 073 

+ 023 

+ 027 

+ 024 

^065 

! +035 

! +050 

15 50 

1 +084 

+ 045 

+ 065 

+ 038 

-003 

+ 017 

+ 062 

! +023 

+ 042 

17 45 

i +054 

+ 024 

+ 039 

+ 010 

-028 

-009 

+ 031 

1 000 

+ 015 

19 40 

i +045 

-015 

+ 015 

-007 

-039 

-022 

+ 019 

i -026 

|i -004 

21 35 

' -006 

,1 

-031 

-018 

1 

+ 008 

-006 

000 

+ 001 

i -019 

i 

1 -008 


1 46. Variation of the Total Magnetic Force with Iteferencc to the Moon\'i Hour- Angle, — Of the four indepen- 
dent results in Table 66, that for the winter lunations of 1844 has the greatest range, and only one maximum 
and minimum, the maximum occurring about 2 hours after the moon’s inferior transit, and the minimum about 
2^ hours after the superior transit : the three other results shew two maxima and two minima as follow : — 

A maximum from 2 to 4 hours after the moon’s inferior transit. 

A minimum Vrom 4 to 2^ hours before the moon’s superior transit! 

A maximum from 0 to 2 J hours after the moon’s superior transit. 

A minimum fropi 6 to 8 hours after the lAoon’s 8ui)erior transit. 

• r 

In the mean of all, as shewn in the last column of Table 66,|the first minimum and second maximum noted above, 
are scarcely visible, owing to the effect of the great range of the exceptional result for the winter lunations of 
1844. The eppchs from the means of all are — • 

The "maximum of total force 2J hours after the moon’s inferior transit. 

A minimum 2 hours before superior transit. 

A maximum near ' * superior transit. 

The minimum 8 hours aftcl superior transit. 

f f . . . ^ 

It is |)rol>able that the mean 6f all the lunations is vitiated by the winter lunations of 1844, and that the 
epochs given above for the remaining lunations of the two years are neyr the truth. 


CoMFiiiED Motions of t^he Magnetio Needle. 

147. Motions of the North End of a Magnetic Needl&ssupposedfreMg suspended in the d.irection of the Magnetic^ 
Force, — ^Tlfese motions have been represented in Plates VI.-VITI. by projecting the variations of dip, given in 
the previofis Tables, as ordinates to the abscissae deduced from the variaVons of declination for the same epochs 
mulliplied by the cosipe of tie dip (=:0*32). As great care has been ^bestowed on the determination and veri- 
fication /)f the coeficienh4 of reduction for the bifilar and balan^ magnetometers, upon which thfi element of 
^ip depends, it is conceived Vhat consiUerablo confij^cnce may puiclh in the accuracy of these figures as re- 
presentatives of the motions of Jhp nortnbiad of a needle supposed freely suspended in the direction of dip at 
Makerstoun.'' Nl) attengipt has been maH^ in these discussions to introduce theoretical views, but a consideration* 
^f the figures in the Plates will probably Show tht futility of many bf the theories brought.forth to explain the 
motioif in declination. ' 

^ 148. Annual Jifottons;.— The annual motion deduced from the observations'of the three magnetometers for the 
fdpr years 1848«8 is shown in figure A, Plate VI. In t>rder to exhibit a*more symmetrical form of the annual 
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motiou, the magnetic dip, deduced from the observations^of the bifilar magnetometer for the years 1842-6 and 
the balance magnetometer for the years 1843-6, has been employed to construct figure B ; the same declination 
being used as in figure A. For both figures the monthly mean values for the three magnetometers have been 
obtained from the curves (Plate VI.) p|ssed freely through or among the projected points. 

149. From near the vernal till the autumnal equinox the annual motion forms the half of an ellipse whose 
major axis, passing at the vertex through J une, makes an angle of about -f 1 1® in figure A and of +16® in figure 
B with the projection of the magnetical meridian. At the autumnal equinox the north end of the needle again 
ascends till the winter solstice, after which it descends till the vernal equinox. In its descent, the north end of 
the needle having crossed its previously ascending path, it forms a loop which, when untwisted and continued 
downwards from the equinoxes, completes the ellipse; the portion formed by the loop having almost exactly the 
same perimeter as that regularly formed when the sun is north of the equator ; the completed portion is indi- 
cated by dotted lines in figures A and B. It does not seem improbable that in southern latitudes the figui'e 
will be inverted, and that it will be a simple ellipse near the equator. 

160. Monthly Motions. — The motion corresponding to the moon’s varying phase has not been projected, chiefly 
because of the irregularities still*existiiig in the result of the four years’ observations for the magnetic declina- 
tion, the epoch of minimum being ill -determined ; it is conceived that the figure is a simple ellipse with its 
major axis in the astronomical meridian, the northern extremity being at conjunction, the epoch of minimum 
dip, and the southern extremity at opposition, the epoch of maximum dip ; this, however, is doubtful. 

151. The motion for the moon’s position in declination has been obtained in the following manner : — Hav- 
ing first projected the means of magnetic declination for eaoh three days of the moon’s position in declination, as 
obtained from the Tables for the years 1843-6, the day after the farthest northerly position being the abscissa, 
a curve was passed freely among the points ; the values of the ordinates at the points of intersection by the 
curve were then taken as the interpolated values of magnetic declination for the corresponding abscissa) : a 
similar operation was ]>orformed for the magnetic dip. In both cases very satisfactory curves, agreeing nearly 
with the true points, were obtained. These values are projected in figure C, Plate VI. From this figure the north 
end of the dipping-needle commences its ascent about twO days after the moon is north of the equator, attains 
its highest point about two days after the moon is farthest north, and afterwards it descends till the moon is 
again near the equator ; thus forming a figure like a portion of an ellipst? with its vertex about one day after 
the moon is farthest north, the major axis making an angle of about —30® with the magnetic meridian. It 
will be remarked fliat so far this motion iS quite similar to that fo^ the sun’s iX)sition in declination, with 
the exception of the axis of the. figure on the* opposite side of the magnetic meridian ; when we trace th«? 
figure farther the analogy still subsists ; — as the mo#n proceeds south of the equator the north end of the needle 
again ascends till the moon is farthest sOuth, thereafter descending, hnd, in crossing its*previously ascending path, 
•a loop is formed lying partially out of the principal figure, as in the case of the annual motion^ 

162. The correspondence of the two results gives a great weight to the accuracy cA' Ijoth ; this will l)e mqre 
evident when it is remembered, that the whole motion of the dipping-needle for the moon’s varyifig declination is 
included by a small circle with a diameter of little*more than one-tenth of a niinute of space, and, that no obser- 
vation in the sixty thousand employed for this r<jsult has been rejected, however greatly affected by disturbance ; 
ftltliough the grapliic intcy)olatioii to remove slight irregularities may l)e considered an equivalent Operation. 

153^ Diurnal Motions. — ^Tlie raonjlfly mean diurnal variations for the magnetic declination afld magnetic di[) 
in Tables 12 and 57, lltill present irregularities, especially from 10*’ p.m. till 4^»a.m., the hourly positions for 
this time depending on onl}» two yeapsk’ observations. •For this reason, th^ values from these Tables having 
been projected, curves were passed f^'el^ among the points, and the interpolated ordinates thus formed, w’ere 
taken for the projections* in Plate VII.. : the interpolated quantities differ •very little from the actual values, 
and this is especially the case for^he sumijier months. ^ ^ . 

» 164. The diurnal motions for the \ winter months November to February, are of the sam^ cla«s, and they 

differ considerably from those for the other months (see Plate VII.) ; in each of these months Ihe luotiovi 
consists of a figure of two closed loo^s : the north end of the needle, moves eastwards with littje change 
of dip from, about 1^ p.m. till O*’ or after which it turns westwards, and beging th ascend nbqpt 4** a.m,, 

crossing near its position at G*' p.m., thus,^ruiing an eastern loop, whic]j^ is^small^cdinpared with theVestern 
loop, excepting in December. After 6*’ a.m., tla) north ciM of the^ifttille having moved -a little westwards'^ 
^agaiu descends, crossing a second tim^ the afternoon track near 6^ p.m., Stitt moving westwards, it ascends 
*about ll'* A.M. till jt meets the position /)f I*' p.m., thus completi^^ the western Idop. The eastern loop 
is not formed in March, the. north end of the needle pot rising sufficiently higt to* cross the aftgmoon^ 
track. The change in the figure from^elpruary to Mjgrch is very great ; jfl^j)ril and May the remains of the 
eastern loop are still visible, butan June and July its ^sition is indicated by a simple inflection in th^ figure ; 
in August and September the germ (j£ the eastern loojp becomes more distinct, and in October the loop is 
actually formed. The transition in form &om autumn to winter is quite gradual, unlike that from winter to 

mag. and met. ods. 1846 and 1846. 
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spring. In the winter months, the principal or western loop is formed by the motion from 8^ a.m. till 5*^ f.m, ; 
in the months from April to August,, three-fourths of the whole diurnal motion occur betwwn 6*^ a.m. and 
P.M., the remaining fourth forming a slightly inflected side to each of the fibres : it is this side which is 
gradually twisted up to form the eastern l6op of the winter montlm The figures for means of groups of 
months, as in Tables 13 and 58, have been projected in Plate VlII. on a larger scale, the diurnal mo- 
tions from the days selected as nearly free from irregular disturbance have been projected with dotted outlines 
along with the others. In these figures the actual v«alues in Tables 13, 14, 58, 59 have been employed. In 
the winter months the undisturl>ed diurnal variation presents a series of convolutions instead of the eastern 
loop, and in the other months the general form of the figures is not much altered* 

155. It is evident that no proper comparison can be made of the areas of these figures, on account of the 
involved forms in the winter months ; the areas, however, of tlie figures from April to August, differ very 
little.* 

156. Perimeters of the Figures. — The twisting of the perimeters, which renders a comparison of the areas of 
little value, does not appear to affect the length of the motion, and this therefore seems a fair subject for ex- 
amination. The following are the values of the angular motion, or length of the perimeter, for each month, as 
obtained approximately from Plate VII, 

.Jan. Fob. March. April. May. June. July. Aug. Sept. Oct. Nov. Dec. 

5'-60 ff-16 9'-22 12'‘18 12'-04 12'-00 ir-56 ll'*64 10'*48 9'*78 7'*22 5'*84 

December and January shew the least perimeters, April, May, and June, the greatest, though the perimeters 
for the months from April to August are nearly constant. 

157. The following are the approximate perimeters of the five independent figures of Plate VIII. : — 

Dec. -Feb. March, April. May, Juno. July, Aug. Sept.-^Nov. 

Mean of all, ff-19 11'.58 ll'*88 ir‘92 9' ()4 

Mean of undisturbed days, 4'*34 9'*8C 10'-68 ll'-28 7''76 

158. Hourly Angular Motie^is. — Having obtained the approximate motion from hour to hour for each of 
the monthly figures of Plate VII., find that, on the whole, they follow nearly the sam||law, that indicated 
in the following numbers, which arc the means of the motions from the 12 separate months, and from otlier 
groups of months, 

^Pable 67. — Mean Angular Motions, from Hour to Hour, of the ’north end of a Needle supposed freely 
suspended in the direction of the Magnetic P'orce, as obtained (1.), from the Monthly Figures of 
Plate VI^. (2.), from thp 5 Independent Continuous Figures of Plate VIII. ; and (3,), from the' 
5 Independent potted Figures of Plate VIII. 
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* It mdy not be unimportant to r^itark here, that the proepsf^s usually a^opU'i in order tp determine the epoch! Of maxima 
and minima for the separate dements df declination and dip, are nl»t strictly accurate ; and ((|;bat is the case whether the process be 
one of in^r^olation from graphic projection, where the time is the abscissa, or one of computation, where the variable is a fane* 
tion of the hour angle. This is evident, when we Examine the f%ar68 in Plates VII. tnd VllX., wherdlthe dip and declination ai^e 
the co-ordinates. The error, however, will not affect any of the compilative conclusions for these elements in the previous pages. 
A similar exception may be taken to the accuracy of comparisons ef areas of declination curves, where time is the abscissa. 
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169. TJiese numbers give the following curious result ; — That the velocity of motion of the north end of a 
magnet freely suspended in the direction of the magnetic force is a maximum when the sun makes its superior 
transit of the magnetic meridian (between 10*' and 11*‘ a.m.), and a minimum when it makes its inferior transit of 
the same meridian (between 10*^ and 11** This result is the more curious that the epoch of the miniinuin 

velocity of the diurnal motion is an epoch of maximum disturbance, and, in as. far as the declination is con- 
cerned, the epoch of maximum velocity of the diurnal motion is also an epoch of minimum disturbance, 

160. When we compare the results for the irregular disturbance, with reference to the separate elements 
of magnetic declination and magnetic dip (see horizontal component), with the velocities of motion as deduced 
from these figures, we find, that when the diurnal motion is most rapid the departures from the direction of that 
motion are least, and ivhesi the diurnal motion is slowest the irrcgidar departures from the hourlp mean position are 
greatest, 

161. It is scarcely possible to connect the previous facts of area, perimeter, or velocity of motion with the 

laws of variation of temj)eraturc. In the mean for the whole year, the tcmj)crature changes most rapidly between 
8** and 9^ a.m. ; but it changes with nearly equal rapidity between 5** and 6** p.m. There is no corresponding 
fact in the previous numbers. When we compare the variations of temperature with the variations of position 
for the suspended magnet in the summer months, wo find the difiercnce between the tw^o classes of facts oven 
more marked : in summer, the temperature changes most rapidly about 7^ a.m. and 7.*^ p»m., the change for 
May, June, and July, from 6*‘~B*^' a.m. being and from G**- 8** p.m. being --3"’-64; for the same 

months the mean angular motion of the ncedic from 6**-8** a.m. =r ()0, from 9**-ll** a.m. =2'*12. and from 

p ^riiere is a diminution in the velocity of the motion between I*' and 2** p.m. ; tbere is als(\ 
a slight diminution at the turning point, G*’-7** p.m. and between 2** and a.m. These diminutions app(^ar 
to be connected w^ith the fact, that they occur at turning points in the figures. 

162. It may be remarked that the line representing the astronomical meridian, and j)assing through the 
centre of gravity of the figures for the months during which the sun is north of the equator, also passes through 
the position of greatest velocity, and nearly th rough that of least velocity, o{‘ the diurnal motion. 


163. General Form and Turning Points of the Diurnal Motions, — The general forms of the diurnal motion 
vary between rude ellipses and circles. In the winter months, the principal portion, or loop of the figuresj is 
elliptical with the major axis horizontal ; near the equinoxes the figure beelines somewhat circular, and in the 
midsummer months it .again becoimjs rudely elliptical, with the major axis inclined about 20” or 30” wo.st of 
the magnetic meridian. In the usual iiivcstigations^of the conventional element of declination, it has been ns 
inarked that tlie turning from the farthest •westerly position occurs near the time of maximum temperature ; a < 
coincidence which lias been supp<ised to indicate a rcaFcoimection, though there is no similar coincidence betwe<‘n 
tjie epoch of minimum temperature and tlie eastern turning point. * If, however, we Examine the figures indi- 
cating the diurnal motions of a needle in its true jiosition, sucli as those for the .months of ApriJ, August, Oc- 
tober, &c., wc might find it difficult to say, where is a turning point and wdienj not;»aijd it is difficult to se(* 
wdiy the turning jioints at . the extremities of the horizontal diameters of these rude circles, or at 4he extremities 
of a horizontal line, in tin* ruder (‘llipscs, should T>« chosen, in jirefercnce to the turning points at the extremi- 
tijjs of other lines drawn in the figures, as tests fon a theory ; unless, indeed, it be explained by the accident that 
a horizontal susjicnsion of § magnetic needle is a convenient one for observing a certain portion of fhe molion 
of a magnet, whicli, independently of gra’^ity, would rest in the directiifn of tlnf magnetic force. * 

• 164. *11 may be nq|iced, chielly wilili reference to the months from March to October, that sf line passing 

through the positions of noon and midnight also passes through, or nearly through, the mean position, or the centre 
of gravity, each hour liaving equal weijght : also a line passing through the jiofciitions about four hours before and 
four houi*s after noon, parses nearly throygh the centre^ of gravity of the figures ; the former of these lines lic^ 
nearly in the direction of the minoj- axts, the Ijitter nearly in that of the imfjor axis of the rude ellipses for tlie 
midsummer months. The horizontal line jfassing through the centre gravity, also passes nearly through (he 
* positions of 1** a.m. and 1** p.m., which, l»herefore, are the epochs of mean dip, (See also No. 162.)* 

165. ^igular Distances between thr^fourlg Positions from the Mean of all, and from t^ie Undisturbed. Dhgs. 
— It has been already stated, in considering the effect of disturbance on the hourly inef\j» valiigs of theWrjjigncitic 
elements, that it is assumed that the mean of all the hourly #aluei^ is ujaffceted, wflich, in the present case, is^ 
equivalent to assuming, as has been done in PlaW) VIII., that the^ centre of j^favity of the disturbed and un- 
disturbed figures is the same; this must b^ very nearly true, as rcgarcls its position ii\ declii/aticfh (No. 38), 
but it is probable that there is jsome error with reference to it^ position in dip : it wiM be seeti from No. 123, 
that this etror in the figures JPor May-^une and Jujy-August is very sm^ll ; it will also be seen from No. 
123, that the dotted figures for iljie other mouths shoidd be raised some^^*iu the page, since the centre of 
gravity of the dotted figure has a less dip than that of the continuous figure ; the effect of this elevation would 
be chiefly to diminish the distance between the poiQts atfout 4^ and 6** p.m. on the figures for March find April : 
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these remarks may be kept in view, in considering the numbers in the following Table, which are i^btained from 
Plate VIIL„ 

Table 68. — Angular Distances between the Disturbed and Undisturbed Positions for each Hour in the 
motion of a freely-suspended Dipping-Needle, as obtained from Plate VIII. 


Male. 

Mean 

Time. 

Doc. 

Jan. 

Peb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Sept. 

to 

Feb. 

March 

to 

Aug. 

Year. | 

•Prom 

Mean 

Curve. 

Mean 
of first 6 
Columns. 

h. 

12 

0-36 

0^20 

0^34 

0-28 

0-36 

0-35 

0^25 

0-32 

0.32 

13 

•26 

•32 

•26 

•24 

•28 

•28 

31 

•26 

•27 

14 

•28 

•46 

•20 

•18 

•14 

•18 

•28 

•24 

•24 

15 

•09 

•16 

•16 

•06 

• 12 

•08 

• 12 

•08 

•12 

16 

•06 

•04 

•18 

•08 

•12 

•09 

•09 

•04 

•09 

17 

•15 

•08 

•08 

•24 

•14 

•13 

•14 

•08 

.14 

18 

•21 

•20 

•08 

•32 ^ 

•34 

•25 

•18 

.22 

.24 

19 

•20 

•24 

•14 

•32 

•40 

•29 

•22 

.26 

•27 

20 

•18 

•30 

•30 

•46 

•42 

•29 

-.34 

•28 

•33 

21 

•22 

•36 

•28 

..30 

•40 

•30 

•32 

.32 

•31 

22 

. -24 

•28 

•26 

•20 

•26 

•28 

.22 

.28 

•25 

23 

•24 

•30 

•16 

•36 

•26 

•24 

! -18 

.24 

•26 

0 

•28 

•28 

•12 

•14 

•30 

•26 

• 18 

.22 

•23 

1 

35 

•24 

•28 

•16 

•24 

•28 

•24 

.28 

•26 

2 

•36 

•36 

•40 

•16 

•38 

•34 

•30 

34 

•34 

3 

•29 

•32 

•26 

•24 

•36 

•30 

•28 

28 

•30 

4 

•28 

•44 ^ 

•46 

•44 

•16 

•40 

•44 

.32 

•33 

5 

• 12 

-.30 

•34 

•50 

• 12 

•04 

•35 

.18 

•26 

6 

•15 

•36 

•30 

•42 

•32 

•19 

•28 

,16 

•30 

7 

•18 

•42 

# -30 

•26 

•38 

•27 

•22 

24 

•30 

8 

•43 

•36 

•16 

•24 

*•58 


•24 

1 .38 

•38 

9 

•38 

•38 

•24 

•44 

♦ .44 

•38 


1 -38 

•38 

10 1 

•39 c 

•38 

•SO** 

•36 

•52 

•45 


.40 

•40 

11 I 

V| 

1 

•42 

•26 

•38 

•22 

••50 

•45 

•32 

1 .38 

1 

•37 


166. The following are the conclusions from Table 68 :* — 

« c 

IsU In the two figures for the months from September to February, the effects of disturbance in displacing 
the needle is a minimum about 'd*' a.m. and 4^ p.m., the values for these hours being nearly equal, or near the 
hours when the sun is on the magnetic jyrhnc vertical. .The maximum ^'ffect of disturbijnee" occurs in both abodt 
10** P.M., when the sun is on the magnetic meridian,* a ^econdaiy maximqm occurring in the figure December to 
February about l i** p.m., and in ‘the figure September to November about 8** a.m. 

, 2d, In the figure for Marcji-April, the minimum, occurs about d** a.m., and the* maximum probably about 

8**-10** P.M., the value, however, varying little for the 18 hours* from 8*i a.m. till 2** a.m. 

The n\ean of the two results for the figures May-June and July-August is to some extent the reverse 
of the retult for December to February. The effect of disturbance is a minimum about 4** a.m., and about^ 
noon ; itris a maximum about 8** a.m. and 4** p.m. It would appear, /herefore, that the diurnal law of the 
effect of disturbance varies with season as well as the law of the amo^jnt of disturbance (see Nos. 4^, 77, 110) : 
a minim|im«is also sheyvn about 8^ p.m. 

4th^ In all months ofrthe year Cie effcdt of disturbance is a miifilnum about 4** a.m. In the winter months 
a miitimum occurs at 4 *^ p.m., the modfiftipm occurs at the sme hour in the summer months. 

5tA, In th^ mean figure for the year* mihima occur at 4** a.m. and ^.bout 5i** p.m., the maximum occurs aboiit 
10** P.M., and q maxm^um occurs between 8*** a.m. and 4** p.m.** If; making allowance for the effect of dis- 
turbance on the portion of the centre of gravity With reference to djp (No. 121), we suppose the centre of 
gravity of the dotted figure for, iCie^ year (Plate VIII.), raised O' l^ on the j^e 5f mean declination, or that of 
Sie continuous ^ures lowered as much, we find the maximum effect of msturbance to occur about 10** p.m. 
and 10** k.H., and the minimum efleot about 4** a.m. and 5** p.m. This result was obtained for Ihe magnetic de- 
idinatipn in 1844. See the Volume for that year, p. 3452 
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167* Atothns with reference to the Maori* s These, as obtained from the means of all the luna- 

tions in the years 1844 and 1845, and as deduced from winter lunations for 184j5 only, are shewn in 
Plate VII. The resulting figures, especially that for. the winter lunations of 1845, bear some resemblance to 
the diurnal motion for the month of Peceml^r, 


The Aurora Borealis, 

168. The results for the aurora borealis are placed between the magnetical and meteorological discussions, 
because the appearances of this meteor are distinctly connected with magnetic disturbances ; the frequency of 
the one and the magnitude of the other, it will be seen, are governed by the same laws. 

169. The following Table contains a list of all the aurorae seen at Makerstoun, between January 1843 and 
June 1849. A very careful outlook for aurorae was kept throughout the whole period, but especially during 
the first five years ; an outlook warned by magnetic disturbance in circumstances unfavourable to the visibility 
of the meteor, and assisted by a practical acquaintance with the faintest auroral indications. In several cases, 
the auroral appearances were very faint; these are entered in the Table as “Traces,*^ and, in others, there was 
doubt whether the appearance was truly auroral ; these are indicated by “ Trace V* It should be noted that, 
with the exception of the years 1844 and 1845, auroras were seldom looked for after midnight. 

Table 69. — ^List of Aurorae Boreales seen at Makerstoun in the years 1843-9. 


Date, 
Gottingen 
* Mean Time. 

Moon’s 

Age. 

Sky 

Clouded. 

Species 
of Clouds. 

Character 
of Magnetic 
Disturbance. 

General Remarks. 

Page 
of Refer* 
ence. 

1843. 







(1843.) 

d. 

h.-li. 

d. 





Jan. 28 

8 

28 

00 


SUght 

Traces. (Seen^t Christiania.) 

93 

Feb. 24 

10—13 

25 

9-7 

Scud 

Moderate 

Traces. (Seen at Christiania and in United States.) 

201 

Mar. 6 

14 

p 

20 

Cum.-scud 

Moderate 

Seen through clouds. 

203 

7 

8 

6 

0-0 


Moderate 

Arch 10^ ^titude. 

64 

12 

9—13 

11 

20 

.Scud • • 

Considerable 

Distinct. 

5# 

29 

9—12 

28 

0-0 

Modeiate 

Segment of circle 15® alt. equatorial beam. 

111 , 6 U 

Apr. 5 

9—14 

6 

00 * 

• 

Considerable 

Bright Arches and streamere. 

61 

6 

14—16 

7 

0-0 


Consklerablo 

14^ ; arch 10 ® broad, altitude. Coryiscations. 

205 

Sept. 18 

10—12 

24 

2-5 

Cirro-str. 

Moderate 

Bright, li^ 35“ ; 12 ® altitude. 

213 

19 

10 

25 

9-8 

Cirrous 

Moderate 

11 **; band 10 ® altitude ; seen Dhroughjclouds. 

69 

20 

14—15 

26 

1-0 

Scud 


Traces. (Seen at Christiania.) 

69 

Oct. 15 

10 

21 




Auroral arch 1 5® altitude. Streamers. 

173 

Ifi 

10 

22 

9-8 

Cirrous 

Slight 

Traces through clouds. 

. 175 

26 

8—10 

3 

,0.5 

Loose cum. 

Moderate 

9 h 5Qin . gjQjj qo 

177 

Nov. 2 

10 

10 

0-2 


Slight 

Traces. * • 

■ 70 

13 

» 8—10 

21 

9-8 

Varioys* 

Slight 

Distinct. * [places. 

183 

14 10 

22 ^ 

8 -a 

Cir.-strati 

Slight ^ 

Traces. 12 ** ; magnets slightly disturbed at otlier 

183 

Dec. 11 

10 

19 

i -0 

Sc. ;• f 3 ijr.>Btr. 

Motlerahf 

Distinct. ^ ^ 

71 

12 

8 

20 

10-0 

Scu 8 

Moderate 

Traces; through clouds. (Appearances at Parma.) 

191 

27 

6 

6 • 

0-8 

Scud. • 

Slight • 

Traces. - ‘ 

72 

1844. 




• ^ 


• 

(1844.) 

Jan. 5 

10 

15 

90 

Scud ^ 

Moderate 

Traces. 

1 174 

10 

10—11 

20 

20 

Cirri^ 

{Moderate 

Traces. 

175 

Feb. 7 

9 

19 

0-5 j 

LoosS^ud 

Cirri 

Cirri •« 

Moderate 

Faint. 

M 86 

11 

22 

!3— 14 
8 

23 

4 

55 

50 

Slight 

Slight 

Traces. (Suspected at New I{a^n, Connecticut.) 
Trace|. * , » * * * 

187 

158 

Mar. 2 

9 

13 

10 

Scud; oir. 

Moderate 

"Trace. (JB^ght moonlight.) 

156 

7 

8—10 

18 

1-0 

Cir.-slr. 

Sc. ; enri 

Moderate * 

Rather biyght. AiflHb and s^amers^ 

158 , 
168/ 
isaf. 

9 

13 

20 

2-0 

Moderate 

Rather bijght. * 

12 

11 

*23 

01 / 

Cirri 

Slight • ^ 

Faint, ^ 

1 29 «1 1—16 

12 

0.1 

Cirri 0 

Moderate 

Bright. AroheMnd streamers. 

158 

Apr. 5 

12—14 

19 

0-2 

^Cir.-firtx. • 

Moderate 

Streamers, aro3 afidband. 

158 

10 

13 

23 

09 

Cir.-str. 

Slight 

Traces^ ^ 

209 

17 

11*^12 

0 

5.0 

CinS 

Oonsiderable 

Faio^ atreamere ai^d hemoguneoUB 

158 

1 

00 

11—12 

21 

12 

Cirri 

Moderate 



^Famt : 

158 
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Genbjral Results of the Makeestoun Obseevations. 
Table 69 f-‘amti^ued. 


Bate> 
Ghttingen 
Mean Time. 

Moon's 

Age. 

Sky 

Clouded. 

Species 
of Clouds. 

Character 
of Magnetic 
Disturbance. 

1844. 

d. li.— -h. 

Ma7 21 12 

d. 

4 

2*0 

Cirri 

Blight 

22 11 

5 

02 

Haze 

Moderate 

Aug. 2 14 

18 

0.5 

Cirri 

Moderate 

9 14 

25 

3.0 

Scud 

Moderate 

Got. 2 8—10 

20 

1.0 

Cirri 

Moderate 

5 10—11 

23 

00 


Slight 

7 11—12 

25 

0.5 

Cirri 

Slight 

20 14—18 

10 . 

0.5 

Cir.-str. 

Considerable 


Nov.ll 


1845. 
Jan. 0 
9 

19 

20 
21 

23 

24 
26 
28 

29 

30 
I 

« 5 
7 

24 

26 

28 

Mar, 9 

14 
18 

19 

20 

23 

24 

25 

26 
28 

29 

Apr. 13 

15 
19 

30 

\%jll 

30 

Sept 2 
25 
27 


15-— 16 

7— 14 
12 

11 

8 

rs 

13 

13— 15 

8 — 12 

7— 9 

8 — 10 
12—13 

8—13 

14— 15 

8— 13 

15 . ' 

12— 14 

16 
11 
10 

10— 13 
14—15 

13— 14 
15 

-9 

n — f 4 

10-1 11 

11- ^12 
ll-,rl6« 

If 

11—14 
13—14 
10—13 
12 . 
10—12 
U 

9— Ho 


Cir.-str. 

Scud 

Scud 

Cirri 

Scud 

Cirri 

Cir.-str. 

Cirri 


Cir.-cura. 

Cirri 

Cir.-cum. 

Cir.-ci|5u. 

Scud 

Cir.-str. 

Cirri 

Cirri 

Cir.-str. 

Cir.-str. 

H^ze 

Cirri 

Cirrous 

Cirrous 

Cir.-cum. 

Cirri 

ScuU 

Scud 

Cir.-cum. 

Cir.-^tr. ^ 

Cirri 

CirA « 

Cirri 

Cir.-str. 

Scud 

Cir.-str. 

Cirri 

Cir.-str. 

Cir.-^umi' 

Scud 

Settd 

Cir.-str. 

Cir.-str. 

Cirri <• 

Cli-.-litr.' 

Cir.-cum. 

Send 


Moderate 

Moderate 

Slight 

Large 

Moderate 

Moderate 

Large 


Slight 
Large 
Moderate 
Slight 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
IVioderate 
Moderate 
Slight 
Moderate 
Slight 
Moderate 
Moderate 
, Moderate 
Moderate 
Moderate 
Slight « 
Slight 
Moderate 
Moderate 
Considerable 
' Moderate 
Moderate 
Moderate 
Slight 

Considerable 
Slight 
Moderaft , 
c Moderate 
, Slight 
Moderate 
Slight 
Moderate 
Moderate 
Moderate 


General Remarks. 


Traces. 

Tr^. (Seen at New Haren.) 

ftacket. Mm.) 

Traces. (Seen at WhitehaTen, and at Nan- 
Belt of light 5® altitude. 

Faint. 

Faint. 

Bright. Arches and streamers. 

Distinct. Arch and streamers. 

Traces through clouds. 

Trace. (Seen at Christiania.) 

Arch 5°— 8® altitude. Patches and streamers 
Faint. 

Portion of an arch altitude. 

Faint. 

Brilliant. Arches, patches, and streamers. 


Faint. 

Bright. Arches, brushes, and streamers. 
Traces. 

Traces. (Seen in Orkney.) 

Traces. 

Seen throwigh a break in the clouds.' 

Truces. ^ 

Auroral ai^peafrances between the clouds. 
Distinct. 

Faint. 

Trdces. 

Milky aurora. 

Arch and streamers. 

Mil^y, aurora. 

Arch 8" altitude, and streamers. 

Trace* ^ 

Faint ; milky aurora. 

Seen through diouds. 

Traces ? 

Faint. 

‘Faiift. 

Faint. 

Taint, 

Traces. 

Trace? 

Traces. 

Faint. 

Faint. 

Brilliant. Arches and streamers. 

Trace? 

Trace. 

Faint.* 

Paint. 

Distinct. Belts and streasmers. 
jFnint. See%.th]^ugh clouds^ 
distinct. Streamers, t 
Faint. 

•Faint. 9*^ arch 7^ altitude. 10** ; streamers. 


Arches and streamers. 

tk 


Page 
of Refer- 
ence. 


(1844.) 

158 

158 

252 

158 

158 

158 
277 

159 
159 
159 
159 
159 
159 

159 

160 
160 

(1845.) 
118 
118 
119 
119 
119 
119 I 

119 

120 

120.146 
120 

120. 147 
120 
121 
121 
122 
157 
122 
161 

' 163 

123 
123 
165 
123 
123 i 

167 I 
123 

168 
. 123 

123 

175 

123 

123 
184 

, 123 

226 

124 

236 

237 



Thb AubobaJBobeaxjs. fadefn 

TABitB69. — eontimted. .« 


Date^ 

Gdttingeii 

Mean Time. 

Moon’s 

Sky 

Olonded. 

Species 
of Clouds. 

Character 
of Magnetic 
Disturbance. 

General Bemarks, 

Page 

ofBmer- 

enoe. 

1845. 







(IMS.) 

d. 

li.— h. 

d. 


Scud 



Ooi 1 

16 

0 

6*0 

Slight 

Trace. (Seen at Christiania.) 

23B 

20 

13 

19 

0*0 


Moderate 

Faint. Patches and streamers. 

124 

21 

15—17 

20 

2*0 

Cirrous 

Moderate 

Faint. 

245 

31 

11—12 

0 

5*0 

Cirrous 

Slight 

Traces. (Seen at Christiania.) 

249 

Nov. 4 

11—12 

5 

00 


Slight 

Faint. Diffuse light, with streamers. 

124 

5 

7 

5 

0*5 

Cirri 

Moderate 

Arch 12° altitude. 

124 

17 

7—11 

17 

0*5 

Cirri 

Moderate 

Bright. Arches, streamers, and brushes. 

124 

Doc. 3 

6—18 

4 

00 


Very large 

Brilliant. Arches, streamers, and brushes. 

125, 261 

13 

10 

14 

0*0 


Moderate 

Trace. 

265 

1846. 







(1846.) 

Feb. 25 

9—12 

0 

0*5 

Sc. ; cir.Btr. 

Moderate 

Arch and short streamers. 

342 

.26 

10-11 

1 

8*5 

Scud 

Moderate 

Diffuse light and faint streamers. 

342 

Mar. 16 

9—12 

19 

9*8 

Scud 

Considerable 

Faint light, arch, and streamers. 

342 

Apr. 6 

11—13 

10 


Cir.-str. 

Moderate 

Faint. 

342 

16 

10—11 

20 

1*0 

Scud 

Considerable 

Faint. 

342 

Aug. 24 

11—12 

3 

0*0 


Moderate 

Diffuse light, with faint streamers. 

342 

27 

10—12 

6 

8*0 

Scud 

Considerable 

Distinct. Patches and streamers. 

342 

Sept. 10 

9—10 

19 

5*0 

Cirri 

Moderate 

Faint. Arch 7° altitude. 

342 

11 

10—11 

20 

3*0 

Cir.-str, 

Considerable 

Faint. Beam. [bank 5° alt. 

342 

21 

13—16 

1 

8*0 

Scud 

Considerable 

Distinct. Incessant pulsations of patches. 15^^ ; 

343 

22 

10 

2 

8*0 

Cir.-str. 

Very large 

Evidently bright, b^t obscured by clouds* 

395 

Oct. 8 

8— 9 

18 

6*0 

Cir.-str. 

Considerable 

Aurora. Faint^treamers. 

343 

9 

8 

19 

2*5 

Sc.; cir.-str. 

Moderate 

Bright streamers. , 

.343 

19 

10 

29 

3*0 

Sc. ; cir.-str. 

•SUght 

Faint. 

399 

22 

10 

2 

9*8 

Cir.-str. 

Moderate 

Traces ; thrdhgh clouds. 

343^ 

Nov. 17 

7— 8 

28 

4-0 

Sc.; cir.«tr. 

Large 

Bright. Arches and streamers. 

343 , 

Dec. 9 

9—10 

21 

05. 

« 

ModerAe 

Arch. 

343 

1847. 






N.B,— iSft’e additioncU Notes after Table 69. 


Jan. 30 

9 

13 



Moderate 

Faint. [like clouds from NW. 


Feb. 6 

8—10 

20 


Cirrous 

Slight 

Faint light. Arch and streamers ; cineus-fan- 


Mar. 19 

8—12 

3 1 


Cirrous 

Vp/x large 

(Bright. Corona borealis. 3^ 50“ ; arch about 




1 



1 10° alt. from NNW. 9^^ 20®; arch.about 







• 

( 20° alt. from SSE. • 


Apr. 3 

10—11 

17 


Cir.-cum, 

Considerable 

Pulsations iieen to 20° altitude above clouds. < 


Aug. 22 

14 

12 



Slight 

Faint. Varying patches. ^ 


* Sept. 26 

•7—11 

17^ 




Beautiful. Streamers, arches, brushes, waves, &c. 


29 

8—12 

20 


Cir.-str. 

Large • 

Pulsating patches, diffuse light, arches, stream- 


Oct. 8 

8 

29 

• 

Sc. ;jJ^ir.-str. 

• » 

Tracos. • [ers, &c. 


16 

8 

7 

0*0 


Moderate 

Faint, with streamers. 


19 

11 

10 


Scud. 

Slight 

Low band. StA^amers close to horizon. 


24 

14 

15 


Cir.-str. ^ 

‘ Excessive 

llh . Splendid corona, &c. S i 

Faint. 8*^; arch 8° alt. 11^; streamers ^n ho^zon. 


. 29 

7—11 

20 


Scud 

Moderate 


Nov. 1 

7 

23 


Scud 

Slight 

Traces. 


19 

9—1 1 

11 


Scud ^ 

Large 

[Fine red-coloured patches and streamers. 





\ corona borealis centre 71° alt. ,^imuth S. 25^E. 
Faint. * * 


25 

fo 

17 


Sc.; cir.-str. 

Moderate 


26 

10 

‘ 18 


Cir.-str. •• 

Slight 

Faint.# 


1 27 10—11 

19 


Stratus 

Moderate , 

^bistinot. - 1 * 

Splendid crimson atfora, with corona roreedis, &e. 


»|Dec. 20 

8 

13 


Scud 

Eicessive 


1 1848. 


• 


‘ 


• 


1 Feb. 20 JO— 12 

15 




* Brilliant. Colo^d ; streanifirs* and corona* bar.* 

1 

21 

9—10 

16 




Id. Much concealed by clouds. 


22 

.7—10 

17 


f 


/ Id. 8*^ 60® ; arch passing through zeniik 



- 


( 66® ; lower edge of arch 42° above SSB. 











Gbneeal Results op the Makeestoun Obseevations. 
Table 69. — continued . 


bqcTiii 


Date, 
Gtittingen 
Mean Time. 

Moon’s 

Age. 

Sky 

Clouded 

Species 
. of Clouds. 

Character 
of Magnetic 
Disturbance. 

General Remarks.^ 

Page 
of Refer- 
ence. 

1848. 







d. h.~h. 

d. 






Mm, 17 9—10 

12 




Traces ; through clouds. 


19 8—13 

14 




Bright arch of brushes. 


21 12—13 

16 




Bright and rapidly pulsating. 


24 10 

19 




Faint. 


Apr. 17 10 

14 




Coloured, but sky overcast with growing clouds. 


29 9—13 

26 




Faint. 11*‘ 10“ ; streamers. 


May 10 11 

7 




Faint. Streamers. 


18 13 

15 




Bright. Streamers to 80® alt. ; coloured red. 


Sept. 5 12 

8 




Faint. Lightning. [and thunder. 


Oot, 18 7—11 

21 




Coloured. ; corona borealis. 11^ ; lightning 


19 

22 




Faint. Streamers. 


20 

23 




Traces. 


21 

24 




Traces. 


22 12 

25 




Aurora, with streamers. [the 23d ?) 


24 10 

27 




Traces. Overcast. (This may have been on 


26 11 

29 




Faint. 


Nov. 17 7—13 

21 




Magnificent, whole sky crimsoned. 


18 9—11 

22 




10^ ; arch about 10® altitude. 


21 7—10 

25 




J Bright. 8^ 10*” ; large wing-like patches about 
[ the anti-dip. 


22 8—11 

26 




Bright, but sky overcast with clouds. 


30 10 

5 




Traces. 


Deo. 17 .7—13 





(Brilliant. 40“ ; corona borealis. 11** 40“ ; 






( beautiful wings about its centre. , 


21 10 

26 




Faint, tow on north horizon. 


1849. 



1 

% 


Jan. . 5 12—13 

n 


1 

Aurora, with streamers. ‘ [arch 15® alt. 


14 6—11 

^20 


1 

1 

6** 10”*; streamers. 9*" 40“; arch 4® alt. 10** 40“ ; 


15 8—11 

21 


1 

1 

Diffuse light. 


• 16 7 

22 

r 



Traces ; through clouds. 


25 8—11 

• 1 




Faint diffuse light. 


26 8—11 

2 




Very faint. 


31 10 . " 

7 




Tracer 


Feb. 11 10 ‘ 

18 




Very faint. 


13 h 

20 




Very lUint. [to N. by E, 


18 8—11 

' 25 




9** 40“ ; rather *biright, with pink or red patches 


19 9—12 

26 




8** 40“ ; bank to N. 9** 54“-58“;; magnificent bow. 


20 9—10 

27 




'10** bank, or red streamers. Diffuse light. 


«21 9 

28 




Very faint. * 


22 7—12 

29 




7** 20“ ; finely edioured to N. 11** 48“ ; corona bor. 


24 10 





Very faint, with low arth. 


26 fO 

:3 




Faint. 


28 10 ' 

•5 




Trace. * [and streamer. 


Mm. 18 10—11 

23 




10** 25“ ; fine arcj> 73® alt. 10** 32”* ; low light 
Faint arch to Ny'* 

[Streamers, and pulsating wings about the centre* 

[ of the coror t borealis. 


19 ll-r-12 

24 





Apr. 16 

23, 

1 

€ 


1 


f ‘ 17 14 

t24 


|i 


Faint. 


» . 

F 

¥ 

^ V f 

After this ^ime little watch was kept fof Airorie. 

Se^.l7 '9—11 

1 




* r 

Distinct traces oik. N. horizon. > 

3Paint. * 1 * 


18 13 

2 





, 19 lb— 12 

3 




Faint. 


Oct, 14 10 • 

28 




tFaint, with short streamers. 


« ■ 

2 




Faint atreamm. 

1 




TliB Auboba Bobealis. 


170 . The detailed notes on the auroree seen till January 1847, will be found in the volumes referred to in the 
last column of the previous Table : in order to render the series more complete, the following additional notes 
for the year 1847— 9 are given. Gottingen mean time has been employed, as in the former volumes, in order 
that the notes might be comparable with the magnetic observations. 


(Hitt/M. T. 
1 ^47. d. h. 
M arch 19 8 


9 

10 


Sept, 29 


Oct. 24 11 

Nov. 19 

8 

9 

1848. 

•Feb. 22 8 


Varch 19 8 


21*12 


24 10 
Oct. 18 7 


UAG. AKt) 


Additional Notes on Avrqrm Boreales seen in 1847 - 9 . 

40®. Aurora of irregular streamers converging to the anti-dip, 44®. A bright beam from NW., 
through a and Aurig® ; persistent for some time. Masses of light at about 10° altitude. The 
aurora terminates about NE. Cirro-cumulo-strati spreading from N W. 47®. Diffuse and hazy-like 
aurora to SW. ; patches 20° south of zenith, to SE., &c. 50®. Arch about 10° altitude, but not 

very distinct, the moon appears as if in a cirrous haze. 52®. Patch reaching from zenith to 10° over 
NNW., becomes a beam immediately. Aurora becoming less bright. Tho clouds during auroras 
often assume a curious brushy appearance. 56“. Sky nearly covered with auroral haze, which is less 
bright to S., and more patchy. 

20™. Faint auroral arch nearly complete, 20° altitude from S. 39®. Slcy covered with patches of hazy 
or milky aurora, both to N. and S. 

15®. Milky aurora over the sky. 

This aurora appeared in amorphous patches, jets, pulsations, and in bands, like portions of arches at 
9** 9“. 

25®. Aurora not bright, arches with pulsations ; broad pencilly patches ; about 30“ a long and broad 
streamer reached from near the horizon to near the zenith, passing through the body of the Great Bear. 
At lO'* 40®, the aurora was diffuse, extending to an altitude of 70° or 80®. 

The corona very beautiful and perfect at this time, found by carefully examining the position of the 
centre of the corona with reference, to certain stars that it was B. 23J E., with an altitude of 70J°. 
Bright pencils and streamers seen till near 14*^ ; lunar halo at 13*^ 6®. 

Fine coloured aurora; made a few notes about 9^* p.m. as follows — 

58^®. White patches in Cygnus; a very persistent red patch fJn the Pointers, it has moved perhaps 2° 
eastwards since 52 ; about 48“ very irregular white streamers on N. horizon. • 

1|”‘! Bright-red streamers eas! of Pointers. 2^“. White ^atch to WSW. 3J®. Streaky aurora and 
streamers ; air very Jlc^ar ; stars ^ery distinctly seen and well defined ; clouds growing and dissolv* 
ing. 45“. Patch 240” azimuth, 13# altitude. 22 J®. Corona; estimated the position of the centre 
among the sTars, and# found it to be S. 25° E. altitadc 71°. Considend)!© magnetic disturbance. 

50®. Arch of aurora passed through i^enith, and at 8** 55®, the arch Jiad reached soutlyvards till its south 
edge had an altitude of 42°, as found from the position of the arch anigng tho stars : tho sky soon 
clouded over. The aurora was observed about 7^ 20®; about 8^' 50® it wusVery b^lliantwith greCn, 
white, and red streamers. Several fiashes of lightning seen about 10^^ Arches to the south always 
very faint. 

13®. Very cloudy. Total eclipse^f moon at midnight, when there was a very fincerch of^tirora,*made 
up of Ifushes, very bright to N W. by N. Clouds of ^he grovyng and dissolving species soicommon 
during aurorae. , ^ 

25®. 4?ky quite clear, eicepting near the 4iorizon, stars bright. Rapidly pulsating and vivid aurora first 
seen ; pulsations sqen in the spa^e b<^tw%en NW. and NNW., clouds to N. and W. Slight rain 
falling, tTjough notg?l(ftid near the zenith, and not a breath t>f wind. About 28®, cirro-cumul^us 
scud ^the growing and dissolving cloud) came moving up from ^V. ; wondered whether the rain would 
cease or increase when thojcloud reached the zenith ; founct that the rain ceased immediately when 
the cloud crossed the zenith ; the pulsations of the au];pra at the same time became less frequent ; 
at first they reached IJrom an altitude of 30° to past the zenith. After a portiorj of cloud had 
passed the zenith, leaving a little sky, a few drops of rain were again felt, but the cloud juickly grew 
over the zenith ag^m. The usual growing cloud obscuring the moon becoming more ^cner^Jl and 
denser. Pulsations ®uch less at 32“. • ^ 

Faint aurora to NNW., ,j|^OBtly covered with thin hazy clo|^d, radiatljig^from that poin^ In an alti- 
tude of 45°. ^ f • 

10®. The sky, where free from clouds, has ^ reddish os if«^*om aurora. Aljut the sky still J 
nearly covered with clouds ; beams seen in dififerent p^rts of the sky, somt reaching ncarjpr to zenith y 
a bright mass of aurora with streaniqrs to W., little or no aurora to N? 9jj 10^'. Sky nearly cleaxf ^ 
faint difiTuse aurora^ light over most of tlJe sky. About 10120“, sky nearly clear, brillianf corona, * 
beams rising from all pafts of the sky 4 mostly white ; rapiff ptbations. Clouds speedily covered the 
sky* About 11*^ 0®, a vivid flash of lightning followed in about two seconds by a peal of* thunder; 
heavy shower of hanl or snow. The n^^gnets considerably disturbed about 7^* * 

Auror® were seen at Inveresk bj Mr Milne’s gardener on ^ following days, when none |Were ob- 
served at Makerstoun, viz*, April |24 ; July 1, 2, 23; and August 8, 1848. 
ttST. DBS, 1845 AND 1846. 



Ixxx 


General Results or the Makerstoun Observations. 


1S49. d. b. 
Feb. 19 8 
9 


10 


40®. Homogeneous auroral bank to N. with slight appearance of an arch. 

54®-58®. Magnificent bow of aurora passing between Castor and Pollux, as in Fig. 1 ; shortly 
afterwards a series of waves 
seemed to move along the 
lower edge of the bow from 
east to west, and in a di- 
rection opposite to the very 
violent wind then blowing 
from west; the appearance 
of the w'aves is shew^i in 
Fig. 2. 

10“. The source of the waves 
was observed as in Fig. 3 ; the 
bow was seen to be at the base 
of a series of beams, which 
converged to the anti-dip ; 
the beams were but faintly 
visible, but they wore observ- 
ed to rotate about the point c, 
the centre of the corona, the 
beam a, appearing to occupy 
successive positions, till it 
arrived at the position h ; in this rotation the w^ave-like motion observed in Fig. 2, was produced. 
The sky was quite ^clear, and the wind blowing very violently. It is not a little curious that on the 
following evening, Feb. 20th, Professor Forbes observed a similar arch in almost the same position. 
He has obliged me with the following note of his observation : — 

Edinburgh, 20th February 1849. — ^At 10^‘ 10"‘, p.m. [Greenwich mean time], my attention was 
called to a splendid auroral arch ; the brightest I over saw. Sky clear and calm blue, diffuse light 
in N. At lO'f H”. Centre of band over northermost of two bright stars in Gemini (Castor and Pol- 
lux). Motion at first a little northwards, but returned to its former position. Undulations of bright- 
ness from E. to W. passed along the zone. Began to break up from the«E. end about 10** 18”' ; 
figure became irregular, and, on the whole, ^to the S. of ^its first position. 10*^ 22“. Only streaks in 
the west remaining.’’ • 



March 18 10 25"'. Tlfij arch passed between the stars, 38 and 40 of the*Lynx, which were nearly on the meridian ; 

at 10** 32"*, the arch passed over the two stars, X and ft Ursae Majoris. 

• • 

Diurnal Variation of Visible Frequency of tfic, ylriroi'a Borealis . — Wlien w c note from the preceding Table 
the hours at wliich aurorae were seen at Makerstoun, we obfeiiu the numbers iu the following Table. 


70. — Number of times that^tlie Aurora Borealis was seen at Different Hours in the Years 
1843-9, as deduced from Table f69. 


c Mak. 
Mean 
Time. . 

.Tan. 

1 

Feb. 

March. 

« 

Apjil. 

May. 

■Aug. 

Sept. 

Oct. 

« 

— rr^ 
c 

N(fi)v. 

Dec. 

c 

Nov. 

Dec- 

Jan. 

Feb. . 
March. 
April. 

Aug. 

Sept. 

Oct. 

Year. 

5 P.M. 

. 1 -. 

0 

0 

■1 

n 

0 

0 

0 

1 

3 

5 

0 


5 

6 ... 

4 

2 

0 

■■ 

0 

0 

1 

2 

• 7 

3 

14 

2 

3 

19 

7. ... 

* 10 

7 

4 

1 

0 

0 

2 

8 

V 

6 

23 

12 


45 

8 ... 


u 

9 

3 

0 

0 


6 

c 

4 

22 

24 

u 

57 

9 

S’ to 

€ 17 ' 

. J2 

0 

0 

J 


12 

16 

7 

33 

35 

S3 

91 

10 ... 

8 

10 

13 

*12* 

3 • 

2. 

7 

8 

9 

3 

20 

35 

17 

75 

n ..! 

4\ 

9 


.. 7 ' 

CO 

3 

1 5 

3 

4 

3 

11 

26 

11 

50 

12 ... 

•4 * 

0 

8 


1 2 

1 

2 

• 1 

e 

3 

10 

21 

4 

37 

1 A.M. 

2 

, 3 • 

. 5 

5 

tl 

3 

2 

2 

• 2 

2 

6 

13 1 

7 

27 • 

2 

3 

« 

3 

2 

0 

0 

sr 

2 


1 • 

4 

’ 7 ’ 

4 

15 

3 ... 

' 1 


2 


0 



i 3 


1 

, 2 

4 

5* 

11 

4 ... 


0 



0 



2 


1 

1 

0 

2 

3 

5 ...‘ 

. 



0 

0 


hI 

1 

0 . 

1 

1 

0 

1 

2 
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171 . It is probable that the numbers for midnight, and the hours thereafter, are too small, for the reason given, 
No. 169. The greatest number of aurorae were seen at 9** p.m. ; this result is independent of the effect of twi- 
light, since 9*^ p.m. is also the hour of maximum frequency for the winter months. This, hour is nearly the 
hour of maximum disturbance for the magnetic declination and dip ; as, however, the maximum disturbance of 
the total magnetic force and a maximum of the magnetic dip appear to occur about p.m., this also may be 
an epoch of maximum frequency or intensity, though this can only be determined in .higher latitudes. It 
should also be remarked, that, since the epoch of maximum disturbance varies with season, so, therefore, it is 
probable will that of frequency of the aurora^ some tia>ccs of this may be deduced from the previous table. 
In the winter quarter, November-January, four-fifths of the times at which aurorse werfe seen were for the hours 
hffore 10*^ p.m., whereas in the spring quarter there were only three-fifths seen before ,10^‘ p.m. (See No. 172), 


Table 71. — Numbers of Aurorae Boreales seen at Makerstoun in each Month of the Years 

1843-49. 


Y ears. 

.Tan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 


Nov. 

Dec. 

j Sum. 

1843 

1 

1 

4 

2 




0 

3 

3 

3 

3 

20 

1844 

2 

3 

5 

3 

3 

0 

. 0 

2 

0 

4 

6 

2 

. 30 

1845 

11 

6 

11 

4 

1 


0 

2 

3 

4 

3 

2 

I 47 

1846 

0 

2 

1 

2 

0 

0 


2 

4 

4 

1 

1 

17 

1847 

1 

1 

1 

1 

0 

0 

0 

1 

2 

5 

5 

1 

! 18 

1848 

0 

3 

4 

2 

2 


0 

0 

1 

7 

5 

2 

26 

1849 

7 

10 

2 

2' 

0 

0 

0 

* * 

3 

2 

* * 

* * 

26 

Sum, 

22 

2C) 

28 

16 

6 

0 

0 

7 

16. 

29 

* 

23 

11 

184 


172. A nnual VarhttUm of Fre(iueMcif^of the Aurora Borealis \ — ^Thelfrst line following contains the numbers 
of aurorcO! observed in each month during the six complete years 1843-8, and the second line gives the numbers 
of hours at which the aurorae wire seen, , ^ 

• • 


.Ian. 

Feb. 

March. 

April. 

M.ay. 

June. 

July. 

Aug. 

Sept? 

Oct. 

N«v. 

Dec. 

15 

16 

26 

14 

6 

0 

0 

7 

13 

27 . 

23 

11 

50 

62 

65 , 

43 

8 

0 

0 

10 

32 

44 

68 

38 


Tiic greatest number of aurbrin was observed iif March for the first six months, and in Oqtobef for the .last 
six months of the year: aone were observed in June and July, ^hen the six months of 1849 lyre in- 
cluded, the number for February is 26, on<l for March, 28. The law of visible frequency of the aurora is Ihe 
8ame as that deduced ^already for mf^gnetic disturbance, namely, maxima near the equinoxes, and minima 
near the solstices, the minimum at tl^c summer solstice^ bfiing the principal.* As, however, the "shortness of 
night during the summer months musl diminish the number of visible aarorae, it is by no means certaip 
from these numbers that<i minimum ocodirs at the summer solstice; thejfaqt of tlie minimum at the winter 
solstice is involved in no such difficulty. If*we could assume that the auror® had the same diurnal law of 
^cqucncy at all seasons of the year, the extstence of the summer minimum could be scCtisfactrfrily detorfnined, 

' by comparing the numbers of times ^^hicli aurorae were seen at the five hours, 10^ p.m.-» 2^ Ativf., during 

* It hh.% been stated in the volume for p. 401, that this result was long ago obtained by Malr^n ; this statclhent, made 

chiefly on the authority of Kaemtz and Jlansteen^ is not quite accurate. It is true that Mairan’s ivimbers ^ive 8 r(ti^ indica- 
tion of the law, as will be seen below; but when 't is remembered th%|^ his tafblo in^lifdeseill the •observations (229) of which hi^ 
could find a record for upwards of 1000 years, it will bo evident, that the conckftion that greater number of j|aurora3 occurred at 
both equinoxes than at the winter solstice woulc]^ have been hasty ; this conclusionf however, is not made by Maif*an,.and, though he 
has combined the numhq;rs of auroras in a great vatfety of ways, he has made no combination exhibit^g this fatjt. It dij^ not enter » 
into the necessities of his theory (thaf aurorae are the product of the seflar atmosphere) to show that a greats number of aurorae hap - 1 
pened in the northern hemisphere, «at the vernli equinox than at the winter solstice; he ^^® one equi- 

nox is, and, in accordance with his theo?y, ought to be, greater than for the other. Some other philosopher has the merit of first 
pointing out this fact. ^ • 

The following are the numbers of aurora by Mairan (Traits Physique et Historique de I’Aurore Boreaie, par M. de Mairan, 
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■whicih (cvw in. the months of August and MayJ there is little twilight to extinguish aurorsB. The numhers 
are as follow, for these five hours in each month of the years 1843-8 : — 

$ 

Jftn. Fob. March. April. , May. June. July. Ang. Sept, Oct. Nor. Dec. 

16 24 38 31 8 0 0 9 14 16 18 12 

Prom these it is evident that the numbers in May and August are certainly less than for April and Sep- 
tember ; but it has been already mentioned as probable that the d|urnal law of frequency varies with season, of 
which, iiulccd, a proof is to be found in the great excess of the numbers above for the spring months, com- 
pared with those for the autumn months, shewing the later epoch of the maximum frequency in the former. 
An examination of Table 18, however, will shew, that, though the maximum disturbance occurs after midnight, 
ill the months of May, June, and July,^yet in August and the two following months it occurs about 10** p.m., 
so that there can he no doubt of the less number for August than for September and October, if there should 
he a doubt in the case of May compared with April. The dilfercncc, however, even in the latter case is too 
great to be explained by any slight shift of the epoch of maximum frequency in the two months. Upon the 
who]|p, it appears certain that a minimum of actual as well as of visible frequency occurs in summer ; a result 
quite in accordance with that for the amount of magnetic disturbance, which accordance is sufficiently close to 
pefinit us to complete it, by ^^suming that the number of aurora) is a 'principal minimum in summer, 

.K 173. Variation of Frequency of the Aurora Borealis with the Jfoov<’.s' Aye, — This investigation is evidently 
beset with considerable difficulty, since the moonlight existing nearly extinguishes the appearances of all the 
fainter class of aurorcD, and it renders the faintest wholly invisible ; -the careful watch, however, which was 
kept for auroral appearances at Makerstoun, probably renders Table 69 better fitted for such a question than 
any previous series of observations.^ 

174. Combining the numbers of aurora) observed at each day of the moon’s age into six groups of 5 days (the 
lirst group, 4^ days), we find the average number of aurorae for one day of the moon’s age in each group us 
follows, from the 6^ years’ observations : — 

Moon’s Age. 28^— 2^ » 8“— 12<* 13d— 17«i 18^—22^ 23d-.. 27^ 

Number. 5*8 * 5*2 3*6 6*0 10*2 6*6 

Did auroreo occur indifferently at all agijjs of the moon, we should expect to see the greatest number at conjunction, 
•and the least number at opposition; this however is not the case, tin* J^rcatest number was seen about two days 
before the end of the third quarter, and the least number alAiut two days after thc^first quarter, or the visible maxi- 
mum and minimum occifrrod at times equidistant from the epoch of opposition. The frequency of aurorae, 
therefore, is a fiinctiori of the moon's age. In order to defermino the actual law, we may consider the probable 
effect of moonlight in obliterating the auroral appearances ; remarking, first, that 9** p.m., is the epoch of 
maximum frequency for the aurora, and that upwards of five-sixths are seen before midnight. When the moon 
is about three days old, in the months from September to Ma*'ch. it begins to set sufficiently late, and to have suffi- 
cient light t« render the earlier of the faint aurorm invisible about the end of the first quarter, it docs not 
till midnight, and thus shines throughout the period of the occurrence of five-sixths qf the aurorm ; afterwards it 
inerealles in brightness, and the Kiaximufii effect in extinguishing faint aurora? is evidently attained at opposition, 
when the modii begins to rise late enough to allow the earlier aurora? to be visible ; ^fowards the ^md of tht 


3733, p. 199) ; by Kaemtz (Complete Course of Meteorology, tranfiationTby Walker, ; and by Hansteen (Mem. de I’Acad. Roy. 

db Belgique, t. xx., p. 117). 



Jan. 

Fob. 

March. 

April. 

May. 

June. 

Jxiiy 

Aug. 

1 Sept. 

0«t. 

Not. 

Doc. 

Sum. 

MairanI . 

21 

2i9 

•27 

22 

12 

1 

5 

7 

• 9 

34 

50 

26 

15 

22{) 

Kssmtz, 

307 

440 

312 

184 

65 

87 

2*a7 

405 

497 

285 

225 

3253 

Hansteen, , 

29 

31 

47 

34 

2 

0 

0 

17 

35 

33 

34 

23 

285 

J. A Broup, 

22 

26 

28 

16 

6 

0 

0 

/* 

16 

29 

23 

11 

184 

Sum of last threp, 

280 

«364 

515 

362 

192 

65 

87 

241 

456 

559 

342 

. ' 269 

3722 


• f • 

Mairan’s numbers are probably i^cluhed by F.semtzj a few of the auroral', included in M. Hansteen’s list, are identical with 
those in*my own. ^ 

* It should De remarked, that the latitudif of Makerstoun, or perhaps even a Cower latitude, is bettor fitted for this investiga- 
tion, than lauch higher latitudes; at least this irf the case as long as only frequency of visibility can be eonsidered. The French 
Oommiftion du Nord, duiffng their stay in^Lapland, found auii^rce existing, or probably existing, almost every night. Ip such places 
variation of frequency there is none, |unl vf riation of intensity al^ul remains M- investigation. * It is obvious, that till some better 
mods of pleasuring this Intensity can be devised for these high latitudes, we are forced to perform this operation in a rude manner, 
by moving tr> lower latitudes, where the fainter aurone become invisible, and where, tiiierefore, frequency is a test of intensity be- 

yond a certain limit. ^ 
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third quarter, when the moon does not rise till midnight, it is also evident that the number of faint aurorse 
rendered invisible must be very small. From the beginning of the fourth quarter, therefore, till conjunction, 
the numbers seen will obey nearly the true law of frequency ; and as the visible maximum occurred before the 
end of the third quarter, the true maximum must have occurred even nearer to opposition! On the whole, it 
appears very certain, that the hypothesis of an actual maximum of frequency at opposition and minimum 
at conjunction, is satisfied by the previous numbers of aurora), seen under the conditions of the varying duration 
of moonlight for the hours of maximum frequency. This hypothesis is in unison with the law of magnetic 
disturbance, which is a maximum at opposition, and a minimum at conjunction. 


Note on the Theory of the Aurora. 

175 . Although temptations to frame hyix)theses have been avoided hitherto, I cannot refrain from repeating 
here, the opinion, that the phenomena of the aurora borealis are chiefly optical. After watching the various 
phases of the aurora for some years, the hypothesis of self-luminous beams and arches appeared to me unsatis- 
factory, and the strongest argument in its favour, that obtained from the computed height of the auroral arches, 
seemed of a very doubtful character. I was quite prepared, tliereforc, to adopt the idea, first I believe pro- 
posed by M. Morlet to the French Academy, in May 1847, that the auroral arch is an optical phenomenon pf 
position. M. Morlet has pointed out that the arch appears generally as a segment of a circle, wWeas, in these 
latitudes, it ought invariably to appear as the segment of an ellipse, if the hypothesis be true, of a real lumi- 
nous ring, with its centre on the continuation of the magnetic pole. He has also, among many other very 
obvious objections to that hypothesis, shewn that the summit of the arch is generally in the magnetic meridian 
of the place, the plane of which rarely passes through the magnetic pole, and seldom passes through the same 
point, for three different places. I have, however, felt even more persuaded, that the aurora is, partly at least, 
an optical phenomenon, from a consideration of that phase of the aurora constituting the corona borealis, a 
persuasion that I stated, in the Literary Gazette of the time, in giving an account of the beautiful corona of 
October 24, 1847. Mairan and, more lately, Dalton, have explained this phase of the aurora by a hypothesis of 
polar beams, long fiery rods of solar atmosphere, according to the one, of red-hot ferruginous particles accord- 
ing to the other, seen in perspective, as they lie in the direction of the magnetic force. A little acquaintance 
with the phenomenon — the rushing and tilting of the beams against each (^er, one beam occasionally rising 
from the horizon, passing through the centre of the crown and beyond it— would shew the improbability of this 
hypothesis. I am persuaded, tliat the phenomenon of the corona borea\is is produced in a narrow horizontal 
stratum of the earth’s atmosphere. ThanBi io the discoveries of Dr Faraday, wo do not now require a ferruginous 
sea, in order to have polarized pqr tides ; the watery crystals that inhabit the upper regions of the atmosphere 
can themselves assume a polar state, determined by the passage of efectric currents ; aftd we have only to com- 
pfctc this fact by a hypothesis of luminous electric discharges seen refracted by these crystals, tjie position of 
visibility of the refracted rays depending on the angles of the crystals, and the deflections from the direction of 
magnetic force, which they suffer by the electric currents. Such a hypothesis, which occurs at oece when an 
oi)tical phenomenon has to he accounted for, would explain these remarkable auroral clouds, so often seen in 
<‘.onnection with the auror.'> itself ; it would also sc^ve to explain the appearance of the arch at Cisrtain alti- 
tudes, lower for lower altiturjes, determined by the position of the source of light, direction of tile magftetic force 
at the place, and the eflect of the electric current in deflecting the crystals. The crystals successively defificted 
by electric (rfirrents, would also exhibit t^e rushing pencils or beams. It need scarcely l)e remarked that dif- 
ferently formed crystals might give rise to difterent phases o^* the phenomenon, while reflection might be com- 
bined with refraction in certaiil cases, ejrpoually in thfe cas5 of arches seen south of the anti-dip. Such a hypo- 
thesis evidently assumes a^ource of light, jndependent of these optical resultants, and the pulsations seen in’ 
many aurorae may be real luminosities. • It is lyizaixlous, in the present ill-ffrranged state of auroral observa- 
tion, to offer so rude a sketch of a new hypothesis, although we may sufljpr a considerable defeat in very good 
^(ftnpany. • ; ^ 

Since the previous note was written, I find that M. Morlet has published a theory of the aurqral arch 
(Ann. de Ch., t. xxvii., 3me S^rie). Th^ideas above were stated by me two years ago, to different pe^ons.# 


HAG. ANP MET. OBS. 1845 ANP 1846. 
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General Results of the Makeestoun Observations. 


METEOROLOGICAL RESULTS. 

Temperature of the Air. 

Table 72. — Monthly Means of the Temperature of the Air at Makerstoun, for the 

Years 1841-9. 


Month. 

1841. 

1842. 

1843. 

1844. 

1845. 

1846. 

1847. 

1848. 

1849. 

Mean 

1842-9. 

Monthly 

Variations. 

January 

0 

0 

33*90 

38-43 

37-35 

« 

34-71 

41-06 

n 

33-70 

•32-54 

o 

36-68 

O 

.36-05 

- 9*98 

February 


38-74 

32-92 

32-48 

32-96 

42-52 

33-85 

38-67 

39-86 

36-50 

- 9-53 

March 


41-06 

39-40 

38-36 

35-39 

39-96 

40-77 

39-99 

40*81 

39-47 

- 6-56 

April 


45-32 

44-79 

46-77 

44-33 

42*32 

41-25 

41-08 

39-06 

43-11 

- 2-92 

May 


50-82 

46-54 

48*49 

46-37 

51-15 

5076 

56-60 

50-42 

50-14 

+ 4-11 

June 


67-09 

51-35 

54-14 

55-06 

61-20 

55-71 

54-50 

53-24 

65*36 

+ 9-33 

July 


56-10 

56-55 

55-55 

1 54*14 

58-65 

60-67 

58-11 

56*27 

57-00 

+ 10-97 

August 

55 05 

59-90 

57-12 

54-08 

51-60 

59*16 

56-58 

53*20 

56-23 

56-38 

+ 10-35 

September 

52-28 

53-08 

55-67 

52-30 

50-06 

55-69 

49-11 

51-73 

51-82 

52-43 

+ 6-40 

October 

43-32 

44-49 

42-93 

45-74 

47-86 

47*58 

47*50 

45-99 

45-49 

45-95 

- 0-08 

November 

36-45 

39-98 

39-38 

42-85 1 

41-94 1 

43-02 

44-38 

40-20 

41-05 

41*60 

- 4-43 

December 


45-47 ! 

1 

45-50 

32-04 1 

37-08! 

32*53 

.38-37 

' 39-22 

36-71 

38-36 

- 7-67 

Year. ' 


47-17 i 

45-88 

45*01 ! 

44-59 j 

47-90 

46*05 

45-99 

45-64 

46*03 

1 

i 


176. Mean Temperature at Makerstoun . — ^The mean temperature of the air in the sliade, as deduced from 
observations in the 8 years, 1842.,9, 

= with a probable error of 0°-24. 

The year 1845 had the lowest moan temperature dnd the ycat 1846 had the highest, the former being 
less than the mean of the 8 years, and the latter leing 1^-87 more. 

The Aean temperakiro at Makerstouft lor any future year = 4tr*(), witli^a probable error of 0"*7. 

Naming the throe coldei^ montlis, the meteorologicai winter, the three hottest, summer, and the interirre- 
^diatc quarters, sprinji^ and autumn, wo find their mean temperatures at Makerstoun, as follows : — 


Meteorological Winter, Dec., Jan., Feb., 

Spring, March, April, May, 
Summer, June, July, Aug!, 
Autuipn, Sept., Oct, Nov., 


Mean Temperature = .‘36 ^’9 7 

= 44"-24 

^ 56°*25 

r = 46"*66 


177. Annual Variation of Temperature, — ^By the monthly means from the 8 year%* observations 

« 

The maximum ty,mperature occurred •approximately 22 • 

The minimum temperature January 27 

The mean tomperhture April 29 and CJctober 14 

Theiowest monthly mean temperature occurred in 4 years in Janutiry, in 2 years in December, and in 2 yea.rs 
in F6bru,ary. The highest monthly mean temperature occurred in 4 years in July, in 2 years in June, and in 
2 years in August. ' 

4 • * 

Thc^iighest mont^dy mean temperature occurred June 1846, = 61°*20 

The lowest mcfhthiji meah temperature occurred^i%cember 1844, = 32^*04 
The range otthe monthly mean •iemperatqre in 8 years therefore = 29^*16 

• ! . ^ 

ThO gi^atcSt yearly range of monthly meap. temperature occurred in 1846, ac 28°*67 

The least ^ /. 1849, = 19°-59 ,, 

• • • 

The <ii%rence between the temperatures of the hottest and coldest months in the mean of 8 years = 20®*95 

% 2 ifionths =s 20°*42 

3 months =: 19®*28 








Annual Variations fob the Tempekature op the Air. 
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178. We may employ the monthly means in the 11th column of Table 72, for the purpose of predicting 
the mean temperature for a coming month, the probable error of the predicted temperature for each month as 
deduced approximately from the Table, being as follows :* — 

Jan. Peb. March. April. Alay. June. July. Aug. Sept. Oct. Nov. Oec. 

2°-0 2‘’-9 I"! r9 l°-7 l°-4 r-5 l°-8 T-l r-2 3''-2 


Thus, at Makerstoiin, there are equal chaiKjes that the mean temperature of any month of March will not 
be more than from 39°*5. The inontlis of March, October, and November, shew the least variation of 
monthly mean temperature ; the months of December, January, and February shew the greatest variation. 


Table 73. — Monthly Means of the Diurnal Eanges of Temperature, as deduced from the 
Observations of the Register Thermometers, for the Years 1843-C. 


Year. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Mean. 

1843 

o 

9.0 

7-8 

14.1 

15-2 

133 

O 

13.6 

16-7 

20-2 

20-8 

o 

13-6 

12-4 

O 

81 

o 

137 

1844 

10-9 

11-7 

13.1 

18*4 

19-4 

18-2 

18-7 

19-5 

159 

13-4 

8-4 

6-8 

14-5 

1845 

! 11-9 

121 

14-0 

! 20 2 

14*2 

18-7 

171 

171 

179 

12-0 

12.6 

ll-O 

149 

184G 

j 8-6 

10-6 

147 

1 14-3 

181 

24-9 

16-6 

18-8 

193 

13-9 

90 

11.0 

15.0 

Mean 

I lO-l 

10-5 

140 

17-0 

10-2 

18-8 

17.3 

18-9 

18-2 

132 

lO-O 

92 

14.5 


179. Amiifal Variation of the Diurnal Range of Temperature , — ^From the last line of Table 73, the mean of 
the diurnal ranges of temperature was least in December, and it was grea|i|ist *in Juno and August. It appears 
probable, liowever, tliat when a sulHcient nianbor of years* observations is considered, the mean of the, diurnal 
ranges will be fouiid*to vary litthi from Apri4 till September. This result is analogous to that obtained for 
the rianges of the mean undisturbed divirual variations of the magnetic ^elements. ^ 

The ranges of the monthly mean diurnal variath^s, from the hourly observations in the two years 1844-6, 
ar(» as follow ; — 

• 

./an. Peb. March. April. May. .fune. July. Aug. .Seyt. Oct. Dec. 

5‘’-60 9°-30 14"-70 ll'’-80 12'’-15 12“-00 12''-35 12°-60 8*-2e 6'’-05 3°-70 

These quantities indicate a result quite similar to that obtained from Table 73, though, as might be expected, 
BiO ranges are considerably smaller. Docembef has the least range, and May, June, and .July Jtave rather 
less ranges tliaii April, Ahgust, and September. 


Table 74. — Moan Differences of the Daily Mean Temperature from the Monthly Mean for 

eac*ii Mpnth in the Years 1843-6. • 


Year. 

Jan. 

Feb. 

March. 

April. 

A 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

• • 

Dec. 

^ Mean. 

1843* 

' 5 45 

4-40 

4-63 

oA 

4.21 

2.08 

3.44 

1-57 

0 

2-48 

442 

0 

6-98 

• 444. 

2-f» 

UK 

1844 



443 

262 

••2-69 


3..33 

V62 

J-07. 


mimirn 

3-20 

332 

1845 

6-02 

3.21 

6-08 

3.97 

246 

3.34 

?.16 

1.80> 

• 3-32 


4-69 

./l2 

3?61 

1846 

4-21 

4.20 

4.67 

2.85| 

2-15 

• 4-47 

257 

* • 

3-61* 

' 3 87 

4-82 

• 

*4-60 

• 

3-73 

{ 

Mean 

• 


ill 

4.95 

341 



2.34 

350 

^40 

219 i 

1 

3-35 



4-62 

4-46 

m^jil 

3.^4 


* These numbers divided by 3 will giv|^ approximately the probable errors of the monthly means in the 11th column of Table 72 
as the true monthly mean temperatures at Makerstoun. * 
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General Results op the Makebstoun Observations. 


180. Differences of the Daily Mean Temperature frdm the Monthly Means, — ^From the means of the results 
for the four years 1843-6 in the last line of Table 74, the differences of the daily mean temperature from the 
monthly mean temperature are greatest in the six months October to March, and they are least in the remain- 
ing six months ; there are irregularities in the value of the mean difference from month to month ; the mean 
difference is less in December than in the immediately preceding and succeeding months, and it has nearly the 
same value as in June. The mean difference is greatest in January, and it is least in August. From the four 
years’ observations the mean temperature of a civil day differs on the average 3®’6 from the mean tempera- 
ture for the corresponding month. 

181. The irregularity of the monthly mean temperature does not seem to be connected with that of the 
daily moan temperature ; thus, March and October, which have the least variation of monthly mean tempera- 
ture, have the greatest variation of daily mean temperature, with the exception of January. 

182. Diurnal Variation of Temperature , — Table 75 has been formed in the manner already described for 
Table 12. The approximate epochs deduced from Table 75 are given in Table 76. 

Table 75. — ^Diurnal Variation of the Temperature of the Air for each Astronomical Season and for 
the Year, deduced from the Observations of the Years 1843-6. 


Mak. • 
Mean 
Time. : 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Year. 

Mak. 

Mean 

Time. 

Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Year. 

li. m. 

O 

O 

o 

0 

«» 

li. m. 

0 

0 

0 

O 

0 

12 10 

-0.99 

- 3-06 

-4-82 

-3-84. 

-3-18 

0 10 

+ 260 

+ 4-72 

+ 5.42 

+ 5.84 

+ 4.64 

13 10 i 

-0-98 

-332 

-5-22 

-424 

- 3.44 

1 10 

+ 304 

+ 5.30 

+ 5.88 

+ 6-42 

+ 5-16 

14 10 i 

-MO 

-356 

-561 

-4-58 

-3-71 

2 10 

+ 2-86 

+ 5-43 

+ 5.72 

+ 6-61 

+ 5 .I 6 

15 10 ; 

-M5 

- 3-67 

-6.01 

-4-86 

-392 

3 10 

+ 1*99 

+ 5.04 

+ 5.50 

+ 6-08 

+ 4-05 

16 10 1 

-1-22 

-387 

-5-72 

-504 

-396 

4 10 

+ 0-92 

+ 4.11 

+ 4.83 

+ 4.98 

+ 3.71 

17 10 

-1-26 

-3-80 

-4-65 

-5-12 

-371 

5 10 

+ 0.24 

+ 2.62 

+ 396 

+ 3.28 

+ 2.52 

18 10 

-134 

-330 

-2*81 

-4-31 

- 2.94 

6 10 

-0.31 

+ M4 

+ 249 

+ 1.55 

+ 122 

19 10 

-1-33 

-235 

- 0 . 93 ' 

-282 

-1.86 

7 10 

- 0.40 

-0.16 

+ 0.90 

-0-04 

+ 0.07 

20 '10 

-M8 

-0-99 

+ 0-99 

-053 

-0-43 

8 10 

-054 

-0-99 

- 1.05 , 

-1.14 

- 0-93 

21 10 

-032 

+ 0-87 

+ 2.51 

4 1*62 

+ 1.17 

9 10 

-0.67 

-1.66 

-235 

-2.18 

-172 

22 10 

+ 0-77 

+ 2.70 

+ 3.72 

+ 3.59 

+ 2.69 

10 "10 

-OTff 

-229 

-348 

- 293 

-236 

23 10 

+ 1.84 

» 

+ 3-88 

c 

+ 4.88 

+ 503 

• 

+ 3,.91 

•> 


-070 

•» 


- 4.15 

-332 

-272 


Table 76^. — Prkicipal Epochs in the Diurnal Curve of Temperature, deduced from Table 75. 






t 


Intervale. 


Period. 

• 

Minimuni 
A. M. 

MeaVi 

A. M. 

Maximum 
V, M. 

« 

Mean 
r. M. 

• % 

A.M. M<jan 
to •' 
Maximum. 

• ^ 

r. M. Mean 
to 

Maximum. 

• 

A. M.Mean 

to 

P.M. Mean. 

Minimum 
to * 
Sunrise. 


h. m. 

h. m. 

h. m. 

li. m. 

li. m. 

h. m. 

ll. HI. 

h. in. 

Nov. Dec. Jan. 

6 40 « 

*9 30 

1 33 

5 39 

4 li 

4 G 

y 9 

1 26 

Feb. M^r. Apr. 

4 32 

8 34 

1 45 

6 55 

’ 5 11 

9 10 

10 21 

1 35 

May June July 

3 35 

7 39 

1 15 

7 38 i 

5*36 

6 23 

11 59 

0 2 

Aifg, Sei)t. Oct. 

5 10 


2 0 

7 13 

5 30*" 

5 13 

10 43 

0 30 

Year 

€ 

3 45 

8 26 

1 40 

7 14 

1 

5 14/ 

5 34 

1 i 

10 48 

2 8 

. « 


The following are the conclusions frdt^ the previous tabl^ : — 

liff, tThe mipimum, temperature ocedrs, immediately before sunrise^in summer, about 1^ hours before it in' 
Winter anu springs a^d about half-an-hoUr before sunr^e in autumn ; it is evident, however, that accuracy 
in the determination of the interval is not increased by copibining several months together, since, in ♦«he result 
for the year, the minimum appeaii tb occur at a greater interval from sunrise than in any of the quarters. 

2d,*' The maximum temperature occurs latest after noon before the autumnal and after the vernal equinox ; 
it occurs nearest noon in summer, but the temperature ihanges very slowly in that quarter from 1** to 3** p.m. 















PbEISSUEB of A^BOITS VaPOTTK. lM[3hrii 

7ii6 intervrals between the epoclis of mean teml^rature and of the maximum temperature are nearly equal 
in spring and autumn; the afternoon interval is greatest in summer, and it is least in winter. If we except 
summer, the temperature increases as rapidly from the mean to the maximum, as it diminishes from the 
maximum to the mean ; the slight difterence in autumn between the values of the intervals, and even that in 
summer may be due to error in the epoch of maximum resulting from the fewness of tlie observations. In 
each quarter, with the exception of summer, the temperature diminishes more rapidly after the maximum till 
sunset than it increased during equal time before the maximum.* It will be seen from the column for the year, 
in Table 75, that the mean temperature for the pairs of hours before and after 1*^ and 2*^ p.m., are equal or 
nearly equal till the pair 9** 10*“ a.m. and 6^ 10“* p.m., which are also nearly equal, so that the mean diurnal 
curve for the year from 9^ 10“* a.m. till 6** 10*“ p.m. is symmetrical about a vertical axis. 


Pressure op Aqueous Vapour. 

Table 77. — Mean Pressure of Aqueous Vapour for each Month in the Years 1843-6. 


Year. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Mean. 


in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

1843 

0-220 

01 84 

0-223 

0-253 

0-281 

0-320 

0-387 

0-409 

0382 

0-245 

0-238 

0-280 

0-283 

1844 

•216 

•180 

•209 

•258 

•273 

•354 

•367 

•355 

•351 

•276 

•258 

•187 

-274 

1845 

•203 

•181 

•185 

•251 

•276 

•374 

•358 

•366 

•317 

•297 

•252 

1 -207 

-272 

1846 

•251 

•249 

•222 

•254 

•298 

-409 

•425 

•443 

•397 

•306 

•269 

•187 

-309 

Moan 

•222 

•198 

•210 

•254 

•282 

•364 

•384 

•393 

•362 

•281 

•254 

•215 

-285 


183. A nnual Variation of the Presaurc of Aqueous Vafowr , — The pressure of aqueous vapour, as deduced 
from the observations of the diy and wet bulb thermometers, is least in hJsbruary, being in the mean of 4 years 
= 0*198 inch of mercury, and it is greatest in August = 0*393 inch, the difference between the greatest and least 
monthly means bemi| nearly two-tenths of ail inch. The mean pressure for each of the four mouths December 
to March varies little ; so also for thc^four montlfs Juno to September. 

• 

The mean pressure for the four months December to March from 4 years’ obseiwations = 0*3dl inch. 


J unc ttf September 0* 38 1 • • * 

The mean pressure of aqueous Vapour for the 4 years 1843-6 = 0*285 ••• 


Table 78. — Variations of the Pressure of ^Aqueous Vapour with reference to the Moon's Age and 

DeclinatioR for the Years 1843-6. 


Moon's 

Age. 

1843. 

1l844. 

• 

1845. 

• 

• 

* 1846. 

• 

Mean. • 

• • 

After 

Moon 

ffartbest 

North. 

1843. 

1844. 

• 

1845. 

* 

1846. 

Mean. 

d. d. 

in. 

•in. 

in. 

• in. 

in. 

d. d. 

in. 1 

sin. 

In. 

in. 

in. 

14—16 

•000 

+ •004 

+i007* 

+ •012 

+ •006 

27— 1 

- -030 

-001 

-•017 

-•001 

-.012 

17—20 

+ •008 

+ 011 

- 005 

+ •4)02 

+ •004 

2— 5 

-•Q03 

-•002 

.+ •001 

■^•020 

-•006 

21—24 

+ •009 

+ •015 

-•021 

•- -Oil 

-•002 

6— 8 

-022 

-•010 

+ •017 

+**002t 

-003 

25—28 

-•001 

-•005 

+ •010 

1 +-003 

+ 002 

9—12 

+ o!6 

+ •001. 

+ •007 

+ -003 , 

+ 007 

29— 1 

-•003 

-•013 

+ -007W 

k+-002 

-•002 

13—15 

+ •002 

+ •007 

-•003 

+ •001 

+ •002 

2 -- i* 

- 020 

-•004 

-•010 

- -008 

-010 

16—19 

+ 017 

-.006 

-•024 

+ *008 

i + 004 

6— 9 

+ •006 

+ •008 

+ •007 

Hii)02 

+ •006 

20—22 

-00% 

+ •007 

••-000 

S + -006 1 

‘ > -002 

10—13 

-•001 

-•017 

+ •008 

-^105 

-004 

2.W-26 


4-003* 

-•004 

lOOO 1 

+.005 < 


184. Variations of the Pressure of Atqueous Vapour with Jtefirmce to the Moori*^ V4/;£?.-~Thoug'^ it has not 
been possible to determine by •our appaj^tus the heaHng affect of the moon, yet it is befeeved that it h^s some* 

* The difference betwixt this re^lt and that obtained by*others is due, it is cofioeAe'^, to the whnt of proper prsicautions to 
avoid the effects of radiation or reflecl^n of the sun's heat from the soil or surrounding objects in the afternoon* It WUl he seen, 
in the Introductions to the several volumospthat this source of e]|ror was cared for at Makerstoun. . * 

MAG, AND MET. OBS. 1845 AND 1846. y 
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espeeudiy on tho fujneous contents of our atmospl^n^ ; in order if possible to det^mine this, the discus- 
sions, of wMoh the results are contained in Table 78, were made for each year; the means of the 4 years 
indicate as follows, — ' 

• ■ _ ' ■ ■ 

l^e, That on the whole, the pressure of aqueous vapour was greater about opposition than about conjunc- 
tion ; the average pressure of each of the 16 days forming the second and third quarters being 0*003 inch 
above the mean, and of each of the 16 days forming the fourth and first quarters being 0*003 inch below the 
mean. 

2d^ That the pressure of aqueous vapour was greatest from about the period of the moon'^s farthest 
southerly position, till near its farthest northerly position ; that it was least from its farthest northerly position 
till it was nearly farthest south. 

3c 3?, If the first result be considered true, then the aqueous vapour pressure varies with the moonlight ; as 
this pressure is giieatest in the months from June to September (No, 183), during which the moon is in con- 
junction in its ascent from its most southerly declination, and least in the months from December to March, 
during which it is in conjunction in its descent from its most northerly position, the second result is probably 
a consequence of the first. 

Table 79. — Diurnal Variation of the Pressure of Aqueous Vapour for each Astronomical Season 
and for the Year, deduced from the Observations of the Yeai*8 1843-6. 


Mak. 

Mean 

Time. 

Nov. 

Doc. 

Jan. 

Feb. 1 

March. .1 

April. J 

h. m. 


in. 

in. 

12 10 

- 

0005 

-0-007 - 

13 10 

- 

•005 

- -009 - 

14 10 


•005 

- -010 - 

16 10 

- 

•005 

- 012 - 

16 10 

— 

•005 

- -014 - 

17 10 


•005 

- -012 - 

18 10 

- 

•004 

- -010 - 

19 10 


•005 

- -005 + 

20 10 

- 

•004 

•000 + 

21 10 

- 

•001 

+ -0(14 -f 

22 10 

+ 

•ao4 

+ -007 + 

23 10 

\ 

+ 

•008 

< 

+ -040 -f 



*016 U 


•024 - 
•017 - 
•005 
•001 - 


in. 

(-0010 
I- 012 
I- 015 
j~ *017 
- ‘018 
U .016 
- *011 
- 005 
+ *001 
+ 006 
+ 010 
+ 013 


Mak. 

Mean 

Time. 

Nov. 

Dec. 

Jan. 

Feb. 

March. 

April. 

May. 

*1 une. 
•luly. 

Aug. 

Sept. 

Oct. 

Year. 

h. m. 


in. 

in. 


in. 


in. 


in. 

0 10 

l-f 0*011 

4-0012 

+ 0015 

+ 0-024 

+ 0-015 

1 10 

+ 

•013 

+ -on 

+ 

•015 

+ 

•024 

+ 

•016 

. 2 10 

■f 

•012 

+ -Oil 

+ 

•016 

+ 

•023 

+ 

•015 

3 10 

+ 

•009 

+ 008 

+ 

•013 

+ 

•021 

+ 

•013 

4 10 

+ 

•005 

+ -007 

+ 

•012 

+ 

•019 

+ 

•Oil 

5 10 


•002 

+ *006 

+ 

•013* 

+ 

•017 

+ 

•009 

6 ^0 

- 

•001 

+ *002 

+ 

•009 

+ 

•014 

+ 

•006 

7 10 


•002 

+ *001 

+ 

•008 

+ 

•010 

+ 

•004 

8 10 

- 

•003, 

•OOC 

+ 

•004 

+ 

•004 

+ 

•001 

9 ,10 

— 

•003 

- 003 

- 

•002 


•004 

— 

•003 

10 10 

- 

•004 

T -004 

- 

•006 

- 

•009 

- 

•006 

11 10 

— 

•005 

- 004 

— 

•010 

— 

•015 

— 

•008 


185. JDmrnal Variation of the Pressure of Aqueous Vap^dr,- 
of the*minimtim and maximum, as deduced from Table 79. 


-The following ai'e ilie approximate epoclisi 


Winter, tNov., Dec., Jan., 
Spring, Feb., March, April, 
Summer, May, June, July, 
Autumn, Aug,, Sept., Oct,, 

Year, 


Minimum, 


11^ P.M. — ^7** A.] 
„ 4** 10™ A.M. 

* 3** 60"^ A.M. 
6*^ 10™ A.M. 

4** 0™ A.M. 


Maximum, 


30™ 1 .M. 

()h 4()Tn p 

1^ 30™ P.M. 
0*1 40™ P.M. 

1*1 10™ P.M. 


These epochs ifio npt differ greatly from those for the temperature of the* air, the principal difference is. to be 
found in the^ variation of the epochs of* maximum with season; the maximum pressure of aqueous vapour 
occura earliest near the equinoxes, and latest near the solstices, whereas/the reverse is the case for the tem- 
perature of Jhe^ir. In* the mean for the year, the mean pressure of aqueous vapour nccura at 8^ 0™ a.m., and 
at 8** 25™<tp.m., the iSUcrvifl*'b^ing 1^^ 9r5™. 

The range of the«daurnal variation fdr the Winter quarter = 0*018 inch. 

$ *..1 Spring c.*.-*. = 0*026 ... 

Summer = 0;040 ... 


. . .f 4 Autumn ^ = 0*064 

( € C • 






Rblaisive UmsmtrYi 


iTisdt 


The range of the mean diumal 'variation, therdbre, gradually inereasea from tiie winter garter till the autumn^ 
when it is largest, the ratio of the ranges for the four quarters being as 6 : 9 : 13 : lo nearly. This varia- 
tion of the range is neither related to the range of temperature, nor to the absolute value of thq^ pressure of 
aqueous vapour. 


Relative Humidity. 

Table 80. — Mean Relative Humidity of the Air for each Month in the Years 1843-6, 

Saturation being equal to Unity. 



Bi 

• Peb . 

March . 

April . 

May . 

Jane . 

July . 

Aug . 





Mean . 

1843 

0-852 

0873 

0-855 

0-800 

0-845 

0-803 

0-820 

0-850 

0*837 

0-860 

0-904 

6*878 

0-848 

1844 

•935 

•882 

•828 

•775 

•768 

•819 

•808 

•818 

•852 

•848 

•882 

•941 

•846 

1845 

•919 

•857 

•811 

•811 

• 8.31 

•813 

•834 

•835 

•842 

•841 

•875 

•851 

•843 

1846 

•896 

•844 

•836 

•859 

•766 

•736 

•834 

•861 

•874 

•890 

•897 

•901 

•850 

Moan 

•900 

•864 

•832 

•811 

•802 

•793 

•824 

1 

•841 

•851 

-860 

-889 

•900 

j *847 


186. Aimual Variation of th( Relative Humidity , — ^The relative humidity is least in June, and it is greatest 
111 December and January ; the thi'cc months, April, May, and June, have the least mean, = 0*802 ; the three 
months, November, December, and January, have the greatest mean, = 0*896. The means for the astronu- 
mical seasons are as follow : — 

Winter, Nov., Dec., Jan., = 0*896 Summer, ^ay, Juno, July, = 0*806 

, Spring, Feb.^, March, April, = 0*83^ Autumn, Aug., Sept., Oct., = 0*86\ 

Year, =^;847, Saturation being equal to Unity. 


Table 81. — ^Variations of the Relative Humidity with reference to* the Spoon’s Age and 

Declination, for the Years 1843-6. 


Moon’s 

Age. 

a 

1843 . 

1844.* 

1845. 

1846. 

• 

• 

% 

Mean. 

After 

Moon 

farthest 

North. 

184» 

18^. 

1846. 

a 

a 

1846. 

a 

Meaa. 

d d. 

14—16 

-•008 

+ •009 

•+•008 

,’^.011 

+ •005 

d.« d. 

! 27 — 1 





-010 

17—20 

+ •012 

+ •012 

+ •014 

.014 

+ •006 

2 — 5 

-•003 

-.003 

-008 

+ *003 


21—24 

+ •010 

+ 05 l 

-•010 

.- -ftoo 

-•001 

6 — 8 1 

-001 

*•001 

+ 002 

+ .001 

•000 

25—28 

+ •009 

+ •001 

•OdO 

+ 022 

' + •008 

9—12 

-.010 

+ •017 

+ •009 

-• qi 6 

•oqo 

29 — 1 

-•005 

-•014 

-•003 

+ oo'S 

-006 

13—15 

+ •013 

+ •012 

-•001 

+ . di )3 

.+ •007 

2 —- 5 

-.006 

+ .007 

-•003 

-*•020 

-005 

16—19 

-025 

-•015 

•000 

+ - 0'^4 


6 — 9 

+ •002 

-•008 

+ •002 

+ 013 

+ •002 

20—22 

+ •018 

+ •006 

+ •014 

-•005 


10—13 

, -.014 

-009 

-•005 

^.011 

-.010 

23—26 

+ .017 

-•001 

-•007 

- -004 

+•001 1 


1 * 

’ll 







• 

t ' 

' J 


• 187- Variations of the Mean Relatii^e HumidHty^with Refcrene^ehatthe Moon^s Aye and Dechaatioj;*.-— The 

object of this discussion has been already stated, No. 184 ; the results here are considerably moje indist^ct than 
in the former case ; tliey agree on the who^, however ; flie pressure of aqueous vapour and the relative; humidity 
following nearly the same law*; which iSJgh# l)e expectfe^ if the temperatur® the air be supposed not to vary 
with the moon’s posftion. The relative humidily is greatest at and after oonjunction ; it is least at and after 
opposition. It is greatest while the moon is ascending from its most southerly position, and least v^n most 
northerly. (See No. 184 3cf). 








xc Results of the Makekstoun Obsbkvations. 

* 

TABL£^82.--*l>iiimal Variation of the Kelative Humidity of the Air, for each Astronomical Season 
and for the Year, deduced from the Observations of the Years 1843*-6. 


Mak. 

Mean 

Time. 

Nov. 

Dec. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Year. 

Mak. 

Mean 

Time. 

Nov. 

Deo. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Year. 

h. m. 

12 10 

13 10 

14 10 

15 10 

16 10 

17 10 

18 10 

19 10 

20 10 
21 10 
22 10 
23 10 1 

1 

+ 0013 
+ 014 
+ *012 
+ -014 
+ -017 
+ *01,8 
+ 022 
+ -019 
+ -021 
+ -007 

- .005 

- .027 

+ 0061 
+ .065 
+ .069 
+ .065 
+ .064 
+ .066" 
+ .058 
+ .050 
+ .027 
- .010 

- .054 

- .073 

+ 0-103 
+ .105 
+ .105 
+ .109 
+ .101. 
+ .0871 
+ .062! 
+ .023] 

- .017 

- .054 

- .077 

- .103 

+ 0.072 
+ 075 
+ .072 
+ .078 
gh *075 
% .072 
+ *064 
+ .052 
+ .019 

- .019 

- .057 

- 085 

+ 0.062 
+ .065 
+ .064 
+ .066 
+ .064 
+ .061 
+ .051 
+ .036 
+ .012 

- .019 

- .048 

- 072 

h. m. 

0 10 

1 10 

2 10 

3 10 

4 10 

5 10 

6 10 

7 10 

8 10 

9 10 

10 10 
11 10 

-0035 

- .043 

- .044 

- 027 

- .009 
+ 001 
+ 003 
+ 003 
+ .007 
+ .009 
+ .007 
+ .004 

-0-090 

- .107 

- 110 
- 106 

- .090 

- .052 

- 027 
+ .009 
1+ .028 
+ .037 
+ .053 
+ .060 

-0.109 
- .118 
- 112 
- 112 
- .102 

- .079 

- .051 

- .012 
+ .031 
+ .059 
+ *078 
+ .088 

-0.106 
- .122 

- 130 

- .120 

- .096 

- .058 

- .016 
+ .018 
+ .038 
+ .051 
+ .060 
+ .057 

-0.085 

-097 

- *099 

- *091 

- .074 

- .047 

- -023 
+ .004 
+ .026 
+ .039 
+ .049 
+ .052 


I'BS. Diurnal Variation of the Relative Humidifj /, — ^Tlie following are the approximate epochs of maxima 


and minima, as obtained from Table 82. 

Winter, Nov., Dec., Jan., Maximum 7^* a.m. 

Spring, March, April, May, a.m. 

Summer, June, July, Aug., 3*^ a.m. 

Autumn, Sept., Oct., Nov., 3^ a.m. 

Year, 3^ a.m. 


Minimum 50"^ p.m. 

P 60«i P.M. 

1*' 20»« P.M. 

2*^ 10“^ P.M. 

40>« P.M. 


The diurnal variation of relative humidity is nearly the inverse of that of the temperature of the air. 

The mean relative humidity occurs at 8** 33“ a.m., and at 7^ 1“ p.m., the interval being lO*' 28“. 

The range of the diurnal variation is least in winter, =. 0*066 ; it is greatest in summer, == 0*227 ; the 
values of the range for spring being 0*179, and for autump being 0*208. 

Atmospherio' Pressure. 

189. Th( Mcfw Pressure of the Atmosphere at 3Iah 'rstoui^, 213 feet above the mean level of the sea, as 
<ieduced from tlie obseryationsln the 8 years 1842-9, =29*615 inches of mercury at 32'" Fahrenheit, measured 
\)n brass at dij" Fahrenheit ; with a probable error of 0*009 inch, each year’s mean receiving an ecjual weight. 

The mean pressure for any future year = 29*616 inches, with a probable error of 0*026 inch.*^ 


Table ^* 3. — !^lonthly Means of the Atmospheric Pressure at Makerstouii. for the Years 1841-9.' 





* 







Mean of p Years, j 

Month. 

1841. 

1842. 

1843. 

( t 

1844. 

1845. 

1846. 

t 

1847. 

f 

1848. 

1849. 

Height of 
213 feet. 

Mean 
Level 
of Sea. 

Jan. 

Feb.** 

Mai^h 

Aped 

Mayi 

Jeme 

July 

Aug. 

Sept. 

Octi 

Nov. 

, Dec. 

t 

A 

<1 

29567 

:483 

•372 

453 

in 

29-584 
.611 
.485 
.946 
.626 
‘*’764 
•665 
723 
. -652 
^-682 
.448 
•649 

in. 

29 357 
•499 
•662 
.487 
.620 
•618 
'•635 < 
,.a*656 
935 
.401 
.471 
. r962 

in. 

29693 

.321 

.529 

•805 

.980 

.627 

.625 

* .,489 

' .397 
•563 
•892^! 

in. 

295 12 
•704 
741 
.642 
703 
•597 
622 
•578 
•645 
•602 
.323 
369^ 

In, 

29-392 

•617 

.406 

.535 

•648 

•706 

•556 

•691 

•732 

312 

.655 

.599 

in. 

2&.604 
.62^5 
775 
-45^* 
•599 
,;672 
•794 i 
751 
.6C5 
*.646 

•’.490 

r.n. 

29722 
•194 
.354 
•595 
•770 
.475^ 
.619 
526 
•717 
.551 
•601 
.^542 ‘ 

in. 

29508 
•819 
755 
.450 
k ‘*796 
735 
.583 
.658 
•792 
.606 
.530 
,723 

in. 

29-547 

•549 

•588 

•614 

•718 

‘649 

.637 

.634 

•737 

525 

•529 

^ -653 

In. 

29786 

•788 

•826 

850 

•951 

•879 

•865 

863 

-970 

758 

. 765 

•892 

Moiul 


653 

•609 

>645 

•586 

t 

571 

.638 < 

•555 

.663 

•615 

•846 


s , 

^ All tbe enervations are reduced to the mean pf the flint and crown glass barometer of the Royal Society of London. In com- 
taring these results with others reduced to the flint-glass barometer only, a correction of + 0*003 in. should be applied. See Intro- 
luAiS» 1844, page Iv^ ' ' 




Annual Vaeiations eor the Atmo6ph£EIC P^ssube. xci 

190. Annual Variation of the Atmospheric Pressure^ — Ei^ht obsexrations appear iasuffident fbr w 

accurate determination of tbal9 law. If we gire tlie monthlj means for each year equal weight, we find the 
probable error of the means in the last column of Table 83 to be • 


Jan. 

Feb. 

March. 

April, 

May. 

June. . 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

0*043 

0*046 

0*037 

0*040 

0*028 

0*020 

0*016 

0*021 

0*024 

0*030 

0*025 

0*044 


The probable errors of the means for the five months December to April are greatest, and they are least 
for the months J une, J uly, and August. The irregularity of the monthly mean pressure is therefore least at 
the hottest season, and greatest at the coldest season of the year ; it <loe8 not vary, however, with the irregu- 
larity of the monthly mean temperature. (See No. 178.) It is evidint from these probable errors that the 
accurate epochs cannot be obtained from the last column of Table 83. If we take the means of each couple 
of months, the probable error of each mean will be reduced to about a hiilf (the probable error of the mean 
of December and January, = 0*024 inch, of January and February, = 0*019 inch, &c.), and the annual law; 
will be more certain ; these means are as follow ; — 


F’refix I Jan. — Feb. — March — April — May— June — .Tuly— Aug. — Sept. — Oct. — Nov. — Dec. — Jan. 

29 in. I *548 *568 *601 *666 *683 *643 *636 *685 *G31 *527 *581 *600 

Those numbers give nearly the same result as that derivable from the simple means in the last column of 
Table 83. It is probable, therefore, tliat at Makerstoun the atmospheric pressure is a maximum from May to 
September, being rather less for the intermediate months than for the first and last of that period ; that it is 
a minimum in the end of October and in the beginning of February, a secondary maximum occurring in the 
end of December. * 

191. The quarterly groups which give the greatest range of mean pressure are the following, — 


•Tan. Feb. Mar. 

April, May, Juno, 

July, Aug. Sept. 

Oct. Nov. Dec. 

{ 

* Oct.- Mar. 

Apr.-Sept. 

iu. 

in. 

iu. 

in. 


in. 

in. 

29*561 

29*660 

29*669 

29*669 

m 

29*665 

29*665 


* Having examined* the excellent series of bafometrlc observations made uj^der the direction of the Astronomer Hoyal nt 
Greenwich, simultaneously with the Makerstoun series, for fhe purpose of comparing the annual law at the two places, the concUv 
sions are given briefly in this note. » 

1«(, From the means of 9 years’ Shservations (1841-9) at Greenwich, the atmospheric pressure is ^maximum from May to Septem- 
•ber, the secondary minimum seen between these months at Mtikerstoun being wholly wanting ; it is also a maximum in December, and, 
unlike the Makerstoun result, the mean for December is the greatest ; it is a minimum in October an^ November, as at Makerstoun ; 
and it is a minimum kgain in April, about two mouths after the corresponding minimum for MakerstouB. ^ ^ 

*2d, When we compare the Greenwich monthly means for the 8 years 1842-9 with the Makerstoun monthly means for the same 
years, both being reduced to the level of the Bea,^d to 32^ Fahrenheit, we find the barometer at Greenwich higher than at Maker- 
istoun in each month, and foi^ the whole period as follows^ — 




Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. • 

Sept. • 

Oct. 

Nov. 

Dec. 

•Year. 

in. 

. in. 

in. 

in. 

in.* 

in. 

in. 

in. 

ill. 

in. 

in. 

• in. 

in. 

0*167 

0*133 

009)» 

0*031 

0tll4 

0*087 

0114 

0*097 

0*035 

0*112 

0-140 

0*146 

0*098 


Whence it appears that for the same (sea) l|vel, the barometer, on the average of 8 years, is one-tenth of an inch lower at Mal|er> 
stoun than at Greenwich, 4^ Q' farther south ; and that this difference of pressure varies w^th the month. The excess of the atmos- 
pheric pressure at Greenwich over that at Makerstouf^ is a principal maximum in January, the coldest month ; and it is a maximum 
again in July, the hottest month ; it is a minimum^n April and May, and again in September. It may he rem«rked, with reference 
•to this curious result, that the positions of Gieenwich and Makerstoun are much alike \ nearly on the same i^^eridian, and nearly 
equi-distant from the eastern coast of the island. There is no doubt that the greater proximity of Greenwich to the (’ontinent has 
an eflTect upon its temperature, the mean teiu^>)erature of Greenwich being only 2” higher than that of Makerstoun in winter,g while 
it is 5° higher in summer. « 

Bdy From the mean of 8 yea^ the atmospheric pressure at Greenwich is 0*098 in^ greater thah^t Ma^erstotfn, uu^^the excess 
is by no means constant for each year ; the excesfes for each year are#nr * 


,1849. 
- in. 


1842. 1843. 1844.' 1^4S. 1846. 1^'^. 1848. 

in. in. in. * in. in. in. ^ * in. 

0119 *0*096 . 0070 0*096 , 0*102 0*116 0fl04* ' 0*079 

• . * 4 ^ • » . «, • ’ ’ 

The excess varies as uwich as faltlf its nwan value, and appears, ofl the who!|^lgreatest iif thl hottest years and least in the coldest. 

The following coincidences may be mentioned. The epochs of the sttmaal law of mean atmospheric pressure (espiAdElly those 
for Greenwich) arc nearly the same as for Ihe annual law of m|gn6tic declination (No. 9) ; and the law of differems of prjessure 
for the two places has nearly the sam^^ epochs as the annual law for the magnetic force (No. 136). 

Vika* ANBMBT. DBS. 1845 AND 1846 * 



% 

jXCli Ol!N«KAt BeSULTB OF THE MaBSESTOTTN ObSEEVATIONB 

!F)ie^i&0iui p^nre for the six months October to March is 0*100 inch less than that for the six months 
i^pdl^to September, while the range of the quarterly groups for the meteorological seasons is only 0*067 in. 
Neglecting therefore the minor variations, the law of atmospheric pressure is distinguished by a maximum for 
the six months during which the sun is north of the equator, and a minimum for the six months during which 
it is south of the equator. The means for the separate quarters show no direct connection with temperature, 
since April to June, and July to September have nearly the same mean pressure. 


Table 84. — Mean Differences of the Daily Mean Atmospheric Pi*essure from the Monthly 
Mean, for each Month in the Years 1843-6. 


KSSSI^ 











N<nr. 

Dec. 

1 Mean. 


1 in. 

in. 

In 

in 

in. 

in. 

111. 

in. 

in. 

in 

in. 

in. 


1843 

0-412 

0.281 

0.261 

0-217 

0218 

0.270 

0184 

0-237 

0.167 

0.262 

0-274 

01 26 

' 0 242 

1844 

•279 

•274 

.310 

•192 

142 

.127 

•120 

•216 

151 

304 

•323 

•224 

•222 

1845 

•257 

‘145 

•208 

•323 

•189 

.258 

•197 

214 

.329 

•250 

.302 

•313 

•249 

1846 

•373 

•255 

•325 

301 

•236 

•273 

•195 

•176 

•306 

•337 

-394 

.327 

•293 

Mean 

.330 

1 

I 239 

•276 

1 -258 

•201 

•232 

175 

•211 

-238 

•288 

•324 

•247 

252 

1 


192. Annual Variation of the DiffinnciS of the Daily Mian from thi Monthly Mean Pnsituri — From 
the means for four years in Table 84, tlic daily mean pressure of the atmosphere varied most m the months of 
November and January, and it varid^l least in July. The followmg groups give the greatest and least quaiterl) 
means, — 

NoV Leo. «)aii. Fob Mar. April, May, June, July. ^ Aug. Sept Oct 

in in. in. 

0*300 0-258 0-2(i3 0-246 

« 

The daily mean h(*ight of the barometer* ditfers on the average thru tenths of an inch from the monthly 
mean in the winter quarter, Nov»Jan., and only two tenths of an inch in the summer quarter. 


♦ TAifJUE 85.-'“Monthly Means of the Diurnal Ranges of the Atmospheric Pressure for the 

Years 1843-6. 


Year. 

Jan. 

Feb. 

March. 

April 

May 

c 

June. 

•July. • 

Aug. 


Oct. • 

■ 

JSo\ 

Dec. 

Mean 


in 

in 

in. 

*111.* 

in 

uu 

in 

in 

in. 

in. 

ni 

in. 

in. 

1843 

0-342 

0-180 

0*206 

0235 

0151 

01 09 

0-194 

0-166 

01 65 

6-285 

0-355 

0-207 

0221 

1844 

•^24 ; 

•282 

•298 

•185 

*.124 

.148 

•156 

•181 * 

134 

•234 

• 196 

•145 

•192 

1845 

•320 1 

{ -243 

•236 

.222 

•131 

184 

•181 

•164 

•223 

•208 

•269 • 

•452 1 

•236 

1846 

« 

'•283 

•202 

•269 

.160 

•183 

•142 

•172 

•119 

•165 

•294 

•223 

•217 1 

,1 

1 -205 

1 

Mean 

€-2t2 

^22f 

. j252 

♦ 

•200 

t 

< 

.147 

• 161 

•176 

•165 

•172 

c 

•255 

•261 

11 

•255 1 

1 

1 

• '-214 


193. Annual ^Variation oftht Diurna^ Xamje of the Atmonyheric P/4♦^•Aure. — From the means of the <liurnal 
rSjjmges for bach mdhtN in*the four years 1843-6, the <Jiurnal rangi is least ju May, afid it is greatest in 
Januar/; the following groups givoolie greatest and Jiea^t, quarterly ;ne^<^s, — . ‘ 

i C i 

Ifaifj Dec. JftU. Feb. Mar. April, May, June, July, Aug. Sept. Oct 

iaf in. in. ^ m. 

ma9 0-226 O-lGl 0 197 


4 








Monthly VAMA'mjfSFDB ATMOspEffiioc 

The monthly mean dinmal range does not vary greatly in the six. m<sq(ths for which the slh id 
the equator, nor in the six months for which it is north of the equator ; tlius, the mean rangt^ for the six 
months October to March s= 0*257 in., and for the six months Ajfril to September fc? 0*170 in. On the 
whole, the diurnal range varies inversely with the monthly mean pressure. See No. 107 where the ranges of 
the mean diurnal variations are considered. 


Table 86. — ^Variations of the Diurnal Range of Atmospheric Pressure, with reference to the 
Moon’s Age and Declination for the Years 1843-6. 


Moon’s 

Age. 

1843. 

1844. 

1845. 

1846. 

Mean. 

After 

Moon 

farthost 

North. 

1843. 

1844. 

1845. 

1846. 

1 Mean. 

d. d. 

in. 

in. 

in. 

in. 

in. 

d. d. 

in. 


in. 

in. 

1 in. 

14—16 

+ •012 

-•032 

-•063 

-•027 

-027 

27— 1 

+ •031 

+ •019 

+ -026 

+ •022 

i + -025 

17—20 

-•014 

•000 

+ -049 

•000 

+ •009 

2— 5 

+ •010 

+ •022 

- -OOG 

+ -004 

' + •008 

21—24 

-•034 

+ •017 

+ •069 

+ -030 

+ 021 

6— 8 

-001 

+ •009 

- -005 

- -05.3 

;-.012 

25—28 

+ •001 

-•001 

- -009 i 

- 003 

-003 

.9—12 

+ •010 

-•018 

-•021 

+ 010 

' - 005 

29— 1 

+ •030 

+ 024 j 

+ •005 +-005 

+ •016 

13—15 

-•032 

- -026 

+ •019 

+ •009 

- -008 

2— 5 

+ •010, 

+ •011 

+ 002 

+ ‘019 

+ •011 

16—19 

- -028 

-•007 

-•003 

- -002 

i-OlO 

6— 9 

+ -00J ; + *026 

-Oil 

+ -008 1 

+ ‘008 

20—22 

+ •015 

-•015 1 

- -033 

1 - -005 

-•010 

10—13 

-007 

- -044 

-‘045 

-•033 

1 

-032 

23—26 

- 003 

+ •016 

+ 026 

+ •019 

+ •015 


194. Varidtiou of the Diurnal Ramje of Atmospheric Pressure with^fhe — ln>iestigutious have 

been entered into by ^different meteorologists for the purpose of exhibiting the effect of tlie varying positibn of the 
moon upon the mean daily pressure of the atmospjiere ; their success has been on the whole very doubtful. Jn 
our latitudes it is not easy to extricate Iho law's of these variations on account of the magnitude of the irregulaV 
changes ; it was for this rcaso4i that, after discussing the daily mean pressures for the year 1843 with refer- 
ence to the lunar arguments, the discussion of the diurnal ranges w'as substituted fr?r that of the daily means ; 
as it was conceived that the variation of the diurnal range might be considerable (as in the cjise of the oceanic 
tides, <fcc.), though the variation of the mean should Ire nearly or altogether zero ; s<lch,had beeq found to he 
the case for the magnetic declination. The results of these discussions for each year, and for the mean of four 
years, arc given in the first part of Table 88. ^Pho results for the four years are w*onderfully consistent, and 
|hat of the mean of the. four years may be^expr^Bsed thus. — The diurnal range of the banimeterris ^ minimum 
near opposition, and it is^ maximum about the beginning of the second quarter, and immediatifly after con- 
junction ; jKjrhaps the intermediate minimum near conjunction is accidental aiM might disappear in a larger series. 
The range of these mean numbers is yery considerable, upwards of half-a-tenth of an inch, arfd it is probable 
that had the means for single days of the argument been given, the range would have been nearly twice as 
great. This result is wholly' differe^'t from what Ve sflonld have expected»when comparing the oscillation^ of 
the atmosphere with thijt of the ocean, and it appears difficult to offer an expjanation for it ; we shall- find how- 
ever when we examine Table 91, that* it is jyobably connected with the toree of the wind ; at least that obeys 
the same law, the diurnal range of the bavometer being greatest when .the force of the wind nf greatest. > 

I* % 

195. Variattoh of the Diurnal Jtange of the Atmosphenc Pressure unth RcfercMce to the J/oo^’.v Declina^ 
tlou . — The values for four years for tins argument are .given in the second part of Table 86 ; the a*esulte for 
each year •agree here also to a remarkable extent with that shewn by the mean of the ^hole foqr Jjpars. The 
diurnal range of the barometer is a maximum when the moon js fartXest^ north, is a *minimum Vhen thp 
moon is south of the equator. This result is also connectM with tj^a^for the force of the wind (see No. 201),- 

. the diurnal range of the barometer being greatest when tfiie force f|f4he wiulP is greatest, and vice versa. 







General Results of the Makerstoun Observations. 
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Table 87. — ^Diui^ial Variation of the Atmospheric Pressure for each Astronomical Season and 
for the Year, deduced from the observations of the Years 1843-6. 


. Mak, ' 
Mean 
Time 

Nov. 

Dec. 

*Jau. 

Feb. 

Narcb. 

April. 

May 

June. 

July. 

Aug. 

Bept. 

Oct. 

Year. 

Mak 

Mean 

Tune. 

Nov. 

Dec. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

8ept. 

Oct. 

Year. 

h m 

In. 

in 

in. 

in 

in 

li. m 

in. 

in. 

in. 

in. 

in 

12 10 

+ •0026 

+ •0040 

+ .0040 

+ •0041 

+ •0037 

0 10 

f -0043 

+ •0051 

+ •0029 

+ .0008 

+ 0033 

13 10 

-•0041 

-•0013 

+ .0010 

-<-•0013 

- .0008 

1 10 1 

- .0005 

+ .0011 

+ .0003 

-•0036 

- 0007 

14 10 

- 0055 

- -0057 

- .0028 

- .0023 

- 0041 

2 10 

- .0029 

-.0038 

-•0035 

- -0073 

- 0043 

15 10 

-•0108 

-•0112 

- .0047 

- -0058 

-.0081 

3 10 

-.0010 

- -0062 

-•0080 

-.0106 

- -0064 

16 10 

-•0159 

-•0135 

-.0025 

- .0073 ' 

-.0098 

4 10 1 

+ .0017 

- -0059 

-•0117 

-•0113 

- -0068 

17 10 

-•01791 

1--0122 

' + •0016 

- .0043 

-.0082 

5 10 ' 

+ •0031 

- .0030 

-•0136 

- -00971 

|-•0057 

18 10 

-•0158 

-•0092 

+ .0049 

+ •0009 

-.0048 

6 10 1 

+ -0060 

+ .0013 

-•0103 

-•0047, 

1-0019 

19 10 

- .0096 

1 - -0043 

+ 0075 

+ •0057 

-.0002 

7 10 

+ .0073 

+ .0078 

- .0060 

+ 0004 

+ 0024 

20 10 

-•0012 

-<-•0008 

+ .qp9i 

+ •0082 

+ •0042 

8 10 

+ .0085 

+ .0108 

-•0006 

+0051 ' 

+ -0059 

21 10 ' 

+ .0060 

■f -0036 

+ .0082 

+ •0091 

+ .0007 

9 10 

+ -0095 

+ 0107 

+ -0024 

+ •0068 

+ 0073 

22 10 , 

+ .0122 

•f 0059 

, + •0071 

+ .0074, 

+ .0081 

10 10 

+ .0078 

+ 0092 

+ .0044 

+ 0072 

+ •0071 

23 10 1 

+ -0098 

-<-•0075 

+ .0056 

-0048 

+ .0069 

11 10 

+ .0066 

+ .0075 

+ .0051 

+ 0060 

+ *0063 


Tabic 87 has been formed thus ; — The hourly means for each quarter were obtained for each year ; those for 
1844 and 1845 were corrected fur continuous baroinctnc change as described in the volume for 1844, p. 422, 
('Kceptiug that trlie change of pressure from 11'‘ to 12^*, ’was considered equal to the mean of the changes from 
10^ to 11*’ and from 12** to 1*’, (instead of from 10** to 11*’ only) : the liourly mean? for each quarter were 
then combined in the manner already described for the magnetic declination, No. 26 


Table 88. — ^Daily Epochs of Maxijnum and Minimum Atmospheric Pressure, with the Intervals 
from Epoch to Epoch, for each Quarter, and lor the Year 


^ Period * 

# 

Minimur? 

< A M. 

IntervaV 
f from 
Min. 
to 

Max. 

Maximum 
A. M. 

lntt ‘1 val 
from 
Max 
to 

Miu 

0 

Minimum 
P. M 

Interval 

from 

Mill. 

to 

' Max 

Maximum 

P.M 

Interval 

fiom 

Max 

to 

Min. 

Mean Dpo 
the 

Maxima 

ch betwixt 
Two 

Minima. 

^ % 

1) m 

li m 

li m 

li 11) 

h ni 

h in 

1i. m 

j in. 

h til 

h m 

Nov. Deer Jan. 

5 15 

5 10 

, 10 25' 

3 40 

2 5 

6 55 

9 0 

8 15 

3 42 

9 40 

Feb. Mar Apr. 

. 4 5 

7 0 

11 5 

4 15 

3 20 

5 10* 

8 30 

7 35 

1 3 47 . 

9 42 

May June July j 

3 15 

4 55 

, 8 10 

8 45 

4 55 

6 5 ' 

11 0 

4 1« 

3 35 

10 5 

Aug. Sept. Oct. 

4 15 

1 

4 45 

9 0 

1 t 

6 50 

' 3 50„ 

6 10 

o 

o 


3 30 j 

10 2 

c 

Year I 

1 

4 10 

1 

f) 10 

\ 10 20 

5 30 

3 50 

5 40 

4 

9 30 

1 

6 40 

3 55 

10 0 


196. Di’Uradl Variation of the Atmospheric Pressure. — From Table 87, this consists of two maxima and 
two minimaHn each quarter of the year : the approximate epochs in apparent time, as deduced from the projec- 
Uonb of Table 87 (see I’late IX.), are given in Table 88. ‘ ^ 

l^rt, ^^e princyial mrrimum occup in the evening in spring, and in the forenoon in the other' quarters ; 
tin principal minimum occuA in tfie mpming in ;ypritcr and spring,' and in the afternoon in summer and 
autumn. ’ ^ ^ 

2d, The morning mifiimum occurs ea^^,st in summer and ‘latest in^ynnter, obeying something like the law 
of sunrise, tliough the difference of epochs 'is variable, the minimum O^urring about 3 houi;^ before sunrise in 
Vinter, «.nd immediately before sunri|c in summer : the cjfoch of minii^^m temperature had a nearly similar 
relation to that of sunrise, but the linrlarity of the relatibiJs of the tVvo classes of facts is more apparent than 
^ real, since^ the temperature of the air varies little in winter from 6** p.m. till 8** a.m. 

3d, Thfe morning maximum occurs latest in spring pid earliest in slimmer, the difference of the epochs 
for the tw;o seasons being nearly three hours. 
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The afternoon minimum occurs earliest in winter and latest in summer/ the difference of the epochs 
being nearly three hours. The epochs of this minimum have some relation to those for sunset as the morning 
minimum epochs had to sunrise, thus : — In winter, the morning minimum occurs about three hours before 
sunrise, in summer the afternoon minimum occurs about three hours before sunset ; in winter the afternoon 
minimum occurs about one hour and a half before sunset, in summer the morning minimum occurs about half- 
an-hour before sunrise. 

btli. The afternoon maximum occurs latest in summer and earliest in spring ; the difference of the epochs is 
two and a half hours. 

6^//, It is not easy to relate the variations of the epochs of the maxima to those of any other facts ; it is to be 
observed, however, that the morning maximum occurs nearest noon in spring and farthest from noon in summer, 
while the afternoon maximum occurs farthest from midnight in spring mid nearest midnight in summer. 


Table 89. — ^Whole Amount and Hourly Rate of the Change of Atmospheric Pressure from Epoch 
to Epoch in the Diurnal Variation for each Quarter, and for the Year, 


Period. 

A. M. Minimum to 
A. M. Maximum. 

A. M. Maximum to 
p. M. Minimum. 

P. M. Minimum to 
F. M. Maximum. 

P. M. Maximum to 
A. M. Minimum. 

Whole Oscillations. 

Total. 

Per Hour. 

Total. 

Per Hour. 

Total. 

Per Hour. 

3^0 tal. 

Per Hour. 

8um. 

Per Hour. 


in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

Nov. Dec. Jan. 

00.308 

0-0060 

00160 

0-0044 

00126 

00018 

0-0275 

00033 

00869 

0-0036 

Fob. Mar. Apr. 

•0210 

•0030 

•0140 

•0033 

•0180 

•0035 

•0250 

•0033 

•0780 

•0033 

May June July 

•0139 

•0018 

•0230 

•0026 

•0191 

•0031 

•0100 

•0024 

•0660 

•0027 

Aug. Sept. Oct. 

•0160 

•0035 

•0208 

•0030 

•0188 

•0031 

•0140 

•0023 

•0708 

•0030 

Year 

•0180 

•0029 

•0150 

• 

•0027 

•0145 

•0026 

*0173 

•0020 

•0648 

•00.27 


1 97 . The total oscillations from one turning point to the next are given in Table 09, with the hourly rate 
of change ; from these, wo find that i*he change of pressure, frobi the morning minimum to the morning 
hiaximum, is greatest in winter and least in summdr ; from the afternoon minipium to the ev^ing maximum, 
it is least in winter and greatest in summer ; from the morning maximum to the afternoon minimum, it is lea|t 
in spring and greatest in summer; from tlic evening maximum to the morning minimum, it is greatest in winter 
and least in summer. On the Avhole, when wo (K)7jipare the diurnal variations with res[KJct to season, both as 
to the epoclis and relative amounts of the oscillations, from turning point to turning point, we anive at the fol- 
lc)wiiig conclusion : — D j", That the law of diurnal variation of atmospheric pressure at Malferstoufi,* is almost 
precisely the same in winfer as it is in summer, if wc substitute nocht for ^^.vhdght, and p . m . for a.iJ, in the 
former.'^ As the diurnal variatioyTor spring is analogous to that for winter, and the dmmal variation 
for autumn is similar fo that for summer, tlie same law. of opposition holds for spring and autumn as for 
summer and winter. See Plate IX. ^ , 

3^/, Tlie wliole diurnal oscillation is greatest in winter, and it is least in summer. 


Pressure op the Wind. 

198. 'Tu the volumes for the years 1843 and 1844, both the maximum presspyes* of the wiif?l occurring 
betwixt the hours of observations and the*«ibserved pressures within 7^" td IQ” at tiie hours of pjbservatmn werf 
discussed ; as both discussions gave the same results, and, as the make an approximation to th^ actual 
•continuous mean pressures, only the me^ns of tffe pressures occurr.’(hg within to 10” at the hours, of obser- 
vation will be consi4ered here. 

* This curious fact, it seoms to xne^is wholly opposed to whJt may be termed the teid|)e^ature theory of the regular diurnal 
variation of atmospheric pressure ; the best marked barometric oscillation at Makerstoun oocurs while the temperature and pressure 
of aqueous vapour are nearly constant, namefjr, in winter betweerj 6^ P.M. and 9** A.M. 

MAG. AND MET. OBS. 1845 AND 1846. 2 a 
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' Monthly Means of the Monmum PresstBPe of the Wind -within 10® at the Ohserration 

Houli for the Years 1843-6. 


Year. 

Jan. 

Peb, 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Mean. 


n>. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

1843 

L29 


032 

0.49 


WS 9 


0-17 

016 

0.42 

0.48 


050 

1844 1 

0-34 


0-62 

0-41 


|l 

016 

0-37 

0‘34 



0*09 

*037 

1845 

0*45 

0.62 

• 0.81 

0.61 

0.67 

mm a 

0-39 

0*38 

0-28 

063 

0 51 

0-97 

0*56 

1846 



061 

0-35 

0.64 

mmm 



0.18 


0.46 

0.36 

0.41 

Mean 

0‘64 



0-46 

0-45 

045 


0-28 


0.51 

0-52 

053 

0.46 


199. Annual Variation of the Approximate Mean Pressures of the Wind, — ^From the means of 4 years’ 
ohservations, the wind blew with the greatest mean force in JanuaVy, and with the least mean force in Septem- 
ber. The mean pressure, however, varies little for the six months October to March, while the sun is south 
of the equator ; it is nearly constant for the three months, April, May, and June, diminishing gradually from 
June to September. September is the month of least pressure in each year, excepting 1844 ; the month of 
maximum pressure is more variable, January in 1843, November in 1844, December in 1845, and March in 
1846. 


Table 91. — ^Variations of the Pressure of the Wind with reference to the Moon’s Age and Declina- 
tion for the Ycai's 1843-6. 


Moon?« 

Age. 

1843. 

f 

184S. 

1846. 

t 

18467 

Moan. 

t\fter 

Moon 

farttliest 

North. 

1843.* 

< 

1844. 

1846. 

1846. 

Mean. 

d. d. 


' lb. 




d. 

d. 1 

lb. 

lb. 

lb. 

lb. 1 

lb. 

14—16 


-0.16 




27- ,1 1 

-006 

+ 032 

+ 0-06 

+ 0.05 i 

+ 0-09 

17—20 

-0.18 

+ 004 

+ 0-17 

+ 003 

+ 0-02 

2— 5 1 

-Oil 

-O-Ol 

+ 0*02 

-0-04 ! 

- 003 

2;— 24r 
25—28 ‘ 

'-oop 

+ 0.18 

-001 

-0.03 

+ 0.02 

6 — M 1 

-001 

-002 

-O-IO, 

-0.01 ; 

- 0.03 

+ 0.05 

+ 010 

+ 005 

-010 
+ 0-07 

+ 0.02 

9- 

-12 ! 

+ 0.02 

-0.07 

• 006 

+ 0-08 i 

-001 

29— 1 

+ 0.20 

0-00 

+ 017 

+ 011 

13—15 : 

+ 0.,08 

-0.17 

+ 0-04 

-0 03 ; 

-002 

2— 5 

+0-07 

-0*08 

-003 

+ 0.13 

+ 0.02 

16- 

-19 ! 

+ 01.2 

-0.04 

+ 0.04 

-012 1 

» 000 

6— 9 

-004 

+ 0.04 

-0.07 

-001 

-0-0? 

1 20—22 

+ 0.05 

-0.10 

-0.15 

+ 0 03 i 

-004 

10—13 

-008 

-015 

-0.^5 

-0.01 

-010 

23-^26 

-o.Qo; 

+ 0.07 

1 . 1 

+ 0.16 

+ 0-07 

+ 0.05 


*200. Approximate. Mean Pressure ^of Wind with Reference to the Moo'r^s Age, — ^The mean result from the 
first portiontof ’Table 9 1 shews, that the pressure of the wind was a maximum at conjunction and a minimum near 
opposition, * The result for each year shews a well-markefl minimum near opposition, and a maximum near 
conjunction. It has already been noticed (No, 194), that the diurnal range of the atmospheric pressure obeys 
a similar l^iie that is "to sjy, for this argument, the diurnal oscillation of the statical pressure of the ’atmosphere 
i^ a ma3&mum wheb its dyn^mical^pr^sSure i^ a* maximum. 

201,\ ApprOmrnate Mean Pfhssure of iJie Wind with Reference to €he Moon^s Dechnation.— From the last 
column o^ ^Table 9 1, thO iopan result of 4 years’ observations, it appeaiVriAat the pressure of the wind is a maximum 
, when t Je «i<jon is farl^iest north. This result is shewn With some distinctness in each year, exceptii^g in 1843, 
for which the maximum occurs •^Ijin^the moon is farth^t south ; tkerfe' is, hpwever, the appearance of a maxi- 
mum ne^ir the lime of the moon’s &.rthest southerly positiou in the years 1845 and 1846 ; and, indeed, in the 
mean for the 4 years ; it is probable therefore that the minimum pressuue of tl^e wind occurs when the moon 
is xiiear the ^uator. The sme relation, between the dfurnal oscillation of the statical pressure of the atmos- 
^ holds ai in No. 200. < 
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Table 92. — ^Diuraal Variation of the Maximom Fressare of the Wind wttida lO'^^at the ObBervaiidn 
Honrs, for each Astronomical Season and for the Year, deduced from the Obserrations of the Years 
184a-«. 



19 

m 

Feb,, 

March, 

April. 

May, 

June, 

July. 

August, 

Sept., 

Oct. 

Year. 

Mak. 

,Mean 

Time. 

Nov., 

Dec., 

Jan. 

Fob., 

March, 

April. 

May, 

June, 

July. 

August, 
Sept., ] 
Oct. 

Year. 

h. 


n». 

lb. 

lb. 

lb. 

lb. 

b. 

m. 

Ib. 

Ib. 

lb. 

lb. 1 

lb. 

12 

10 

-0.07 

-021 

-0.20 

-0-12 

-015 

0 

10 

+ 0.13 

+ 0.25 

+ 0.23 

+ 0-17 1 

+0.19 

13 

10 

-010 

-0.15 

-019 

-0.08 

-0‘13 

1 

10 

+011 

+ 0.29 

+ 0.27 

+ 0-22 

+ 0-22 

14 

10 

-0-13 

-0.14 

-0-21 

-0.09 

-0-14 

2 

10 

+ 0-06 

+ 0-32 

+ 0.28 

+ 0.19 

+ 0.21 

15 

10 

-0-03 

-0.08 

-022 

-0.10 

-Oil 

3 

10 

+ 0.02 

+ 0-26 

+ 025 

+ 0.14 1 

+ 0.17 

16 

10 

-0-05 

-0.10 

1 -0-18 

-0*10 

-Oil 

4 

10 

- 0.03 

1 +0.14 

+ 0*18 

+ 0.11 1 

+ 010 

17 

10 

-0-02 

-0-12 

-0.15 

-009 

-0-09 

5 

10 

+ 0-02 

+ 0.03 

+ 014 

+ 0.02 

+ 0.05 

18 

10 

-005 

-0-08 

-0.11 

-009 

-0-08 

6 

10 

-0.03 

- 0 05 

+ 0.03 

-005 

-002 

19 

10 

-0-05 

-0*10 

-().()3 

-0.10 

-0.07 

7 

10 

-001 

-015 

-0'06 

-007 

-0.07 

20 

10 

-0-03 

+ 0-03 

+ 013 

-004 

+ 0.02 

8 

10 

+ 0-02 

-019 

-0.13 

-0.10 

-0*10 

21 

10 

-1-004 

+ 0.11 

+ 0.17 

+ 0.07 

+ 0*10 

9 

10 

-0‘02 

-014 

-019 

-t).10 

-0.11 

22 

10 

+ 007 

+ 0-21 

+ 0 19 

+ 0.15 

+ 0*15 

10 

10 

+ 0-02 

-016 

-021 

-013 

-012 

23 

10 

+ 0.11 

+ 0.24 

+ 0*23 

+ 0.20 

+ 0‘19 

11 

10 

0-00 

-0.21 

-0*19 

-0.08 j 

-012 


202. Diurnal Variation of the Mean Pressure of the Wind , — It is evident from the means in Table 92, 
that 4 years* observations are too few to destroy the irregularities produced by the large atmospheric disturb- 
ances ; the following, however, are the approximate epochs of maximum and minimum : — 


Winter, 

Spring, 

Summer, 

Autumn, 


Nov., D^c., Jan., 
Feb., March, April, 
May, June, July, 
Aug., Sept., Oct.,.* 


Minimum. 
2^ ip»« A.M. 

. llh 40m 

— 4^ A.M. 
P.M. — 7^^ A-IV?. 


Year, 


a.M. 


Mean. 

8** 36m A.M. 
7" 66m a.m.» 

7’’ 21m a.M. 
8” 32™ ^.M. 

7*' 57“ A.M. 


Maximum. 
Qh 10® p.M. 
Ih 55 m p 

111 45m p^jyt^ 
P 0® PjM. 

P 30 ® P.M. 


Moan. 

P.M. — llh p.M, 
511 32m p^^i 

. 6*^ 30® p.M. 

5i» 27 ® P.M. 

53® p.M. 


... • ^ 
It will be seen that the variation of the pressure of the wind obeys a law analogous to that of the variation of 

temperature, while the sun is above the horizon ;.i{ follows the ascent and descent of the sun, however, more 
closely than the temperature : thus, in winter tlu^mean pressure of the wind occurs almost exiictly sunrise 
aifd at sunset, and the maximum occurs immediately after mid-day, in all instances anticipatiig the tSorrespind- 
ing epochs for the temperatTire by an liour or more. A similar flillerehcc is observable in each quarter*; this 
will be seeq most satisfactorily in Plate IX., where the dotted curves of wind pressure are projected on the same 
mean or zero lines ; as Phe curves for the temperature of tjie air : while the day portions of the curves arc evi- 
dently connected with each other, this ii qot the cas>i during the night ; the mi^iimum pressure of wind has iijKm 
the whole the same relation to midnight that the maximum has to mid-day. In winter the pressure vai'ies 
irregularly from hour to hour during the night ; in summer and autumn the 'pressure is nearly constant for 
some hours before and after midnight. When we consider the mean- for the year, we find tie ordinaifces of 
equal value in the day portion of the curve at times equidistant from p.m,, and in the night* portion of the 
'curve, from P a.m. : the pressure of the wind, therefore, is related more directly to the position of the, sun than 
to the temperature of the place, especially during the night. . » 

The rauge of the mean diurnal variation is least in winter, and it is greatest in sjpriiJg and spnVier — the 
ranges are — ^ • 


Spring 0*53 lb. Siunmer 0*50 lb. ^ ^utumi!*0-35 lb. Year 0*37 Jib. 


Winter = 0*26 lb. 
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Table 93. — Number of Observation Hours in 24 at which (within 10™) the Wind blew with a force of 
OT lb. or upwards, ^for each Month in the Years 1843-6. 


Year. 

1 , 

1 Jan. 

Feb. 

•March. 

April. 

May. 

June. 

July. 






Mean. 

1813 

18-0 

16-2 

11-6 

12*9 

153 

17*7 

14-7 

93 

10-2 

155 

124 

16-8 

14-2 

1844 

8-0 

12*3 

14*7 

143 

10*2 

16‘0 

113 

161 

17-7 

170 

17*7 

68 

136 

1845 

14.4 

18.7 

203 

16.2 

20-7 

183 

17-8 

182 

15-8 

21.1 

15.2 

196 

.18.0 

1840 

159 

16.8 

14.6 

17-2 

19-5 

15-7 

210 

17-8 

17-5 

18.8 

17-7 

17-7 

^17*6 

Mean 

142 

160 

15-3 

15.1 

1 

16-4 

16‘9 

16-2 

153 

15*3 

18*1 

15-7 

152 

158 


208. Annual Variatum of the Number of Ohseritation Hours at which the Wind was observed to blow 
with a force of 0*1 lb, or upwards, — ^Four years’ observations are evidently insufficient to shew this annual 
variation free from irregularity. The wind blew during the greatest number of hours in October and in J une, 
and it blew during the least number of hours in January. See Tabic 93. 


Table 94. — Mean Pressure of the Wind while, blowing, for each Month in the Years 1843-6*. 


\'^car. 1 

! 

Jan. 

Feb. 

March. 

April. 

May. 

J une. 









lb. 

lb. 

lb. 


lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

1843 1 

1-66 

1-27 

0.65 

0‘fe9 

0-02 

0.55 

0*56 

0.45 

0.38 

058 

092 

LOO 

0.79 

1844 1 

096 

0-73 

0-85 

0.69 

0-46 

075 

033 

0.56 

046 

080 

0-86 

03 3 

065 

1845 1 

.0-76 

0-60 

0.95 

0.91 

0.77 

0.73 

053 

V»-50 

0.43 

072 

0*80 

M9 

0-75 

1840 

0-70 J 

0-67 

0.99 

048 

0.67 

056 

0'j6 

0-26, 

1 0.25 

055 

063 

0-49 

057 

Moan ii 

li 

1.02 

! i_ 

0-84 .j 

0.86 

0.74 

0.65 

0.65 

050 

«. 

0.44 

. 0*38 

•066 

080 

075 

0.69 


204. Anlhml Variation of the Mean Pressure of the Wind tvhile blowimj, — We have in No. 199 consi- 
dered the annual variation of the mean pressure of the wind v ith reference to time, the sums of the observed 
prcsfiures *being divided by the wdiole number of observations in the present case tjie sums of the observed 
pressiprcs aVc divided only by the number of observations for which the wind was blowing : thus, in NovembV?r 
1843, the wind was observed blowing a^ little more than half the whole Tiumber of observation hours ; conse- 
quently the mean pressure with reference to the whole number of observations for that month (Table 90) is 
only a half of the mean pressure with which the vihid wits observed blowing (Tabl6 94). The law is the 
same for botli means, but it is betljcr marked in the prebent Case than i|j that of No. 199. The wind blows with 
the greatest force in January^ and with the least force in September » 

206. Hiurual Variation of the Nivmber of Observation Jlours^at which the Wind was observed blowing. 
— ^The follijwing are the mean numbers of times, at which the wind was observed blowing 0*1 lb. or upwards^ 
in the fow* years 1843-6 : — 

12*‘ 3** 8*1 U** 6*‘ 6*1 7*1 8*1 9*1 10*‘ ll*i 0*» l*i p.m. 2*i 8*i 4*i 5** 6*‘ 7*i 8*i O** 10*‘ ]l*i 

150 i56 l56 1C4 102^ to 176 190. 214 224 242 261 262 266 266 268 249 240 225 211 186*169 162 160 

The wind blew most frequently tit 4\)^ p.m., tlie, epoch of maximum temperature ; it blew seldomest about 

P* A.M. * . * ] ' ^ / 

206. ^Diurnal \^ariation of tin?, Mean Pressure of Bfie Wind whH^ blowmg^(&ee No. S!04), The following 
are the means for each hour, as deduced from the obse|rv^tions for Sih^lbur years* 1843-6 ^ 

t 

12*» 1*1 a.mP 2*1 811 4*1 6*1 7*i 8*i 9*i 10*i 11*» 0** 1*1 fM, 2*i ^8*i 4*i 6*i 6*i 7*» 8** 9** I0*i ll** 

lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. f; lb. lb. lb. lb. lb. lb. lb. lb. lb. U). lb. lb. 

0*67 <5*67 0*66 0*69 0*70 0*71 0-67 0*64 0*70 0-77 0-78 0*80| 0*78 0*80 0*80 0-76 0*70 0*67 0»6X 0*68 0*61 0*66 0*67 0*69 
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These numbers still present several irregularities ; on the whole, however, the wind blows with the greatest 
force about p.m., and with the least force about 7** p.m., or about an hour after noon and an hour after sunset 
respectively ; another minimum of force occurs at 7** a.m., an hour after sunrise, and a Secondary maximum 
occurs between 11 ^ p.m. and 6*^ a.m:., the exact epoch is not deducible from these means ; the means for 1844 
and 1845 only, place it near midnight. 

207 . Yearly Me>a^ Value and Direction of the Resultant Wind. — From the last line of Table 96, it appears 
that the dir^tion of the resultant wind was nearly constant in each of the three years, 1843, 1844, and 1846, — 
1846 appears to have been quite anomalous; in each of the former years there are eight or nine months in 
which the resultant wind blows from between west and south, for only two or three of these months is the 
resultant nearer south than west ; but in 1846 there are ten months, for which the resultant wind blows from 
between south and west, and for eight of these it is nearer south than west. 

If we neglect the year 1846, the winds atMakerstoun are equivalent to one continuous wind blowing from 
nearly WSW. with a force approximately of about two-tenths of a pound on a square foot of surface. 


Table 95. — ^Values and Directions of the Resultant Winds, with the Sums of the Pressures of the 
Wind resolved into the four Cardinal Points of the Compass, for each Month of the Years 1843-^6. 


Month. 

1843. 

1844. 

1845. 

1846. 

IUBBIH 

1843-6. 

Resultant. 

• 

Resultant 

Resultant 

Resultant. 

Sums of Pressures ob- 
served at tljo 24 Obser- 
vation Hours for 100 
Days lu each Month, 
resolved into 

Resultant. 

Mean. 

Direction. 

Mean. 

Direction. 

Mean. 

Direction. 

Mean. 

Direction. 

N. 

m 



Mean. 

Direction. 


\h. 


lU. 

o 

lb. 

0 

lb. 

Q 

IBM 

M 

■I 

H 

lb. 

o 

Jan. 

0-93 

W. 17 S. 

0-27 

W. 8S. 

0.36 

S. 29 W. 

0.37 

S. 43 W. 

172 

45 

700 

933 

0.43 

W, 29 5 S. 

Feb. 

0*43 

N. 8 W. 

•0*14 

W. 37 N. 

0-22 

W. OS. 

0.38 

W. 34 S. 

634 

161 

408 

565 

0-18 

W. 17‘3 N. 

Mar. 

004 

S. 31 E. 

020 

W. 5 N. 

p.39 

W. as. 

0-52 

S. 38 "W*. 

332 

153 

580 

667 

0-24 

W. 26-3 S. 

April 

0-2(5 

W. 23 S. 

0-35 

W. 32 S. 

o-n5 

N. 7 E. 

0*21 

N. 24 E. 

423 

174 

406 

423 

010 

W. 3.9 N. 

May 

0-20 

E. 4 N. 

0*16 

N..24 E. 

028 

N. 11 B. 

0.32 

S. 44 W. 

446 

377 

313 

317 

0-06 

N. 24-2 E. 

Ju^e 

0*12 

N. 4E. 

0-34 

W. 30 S. 

034 

S. 44 W. 

030 

S. 39 W. 

223 

133 

5l0 

549 

0-22 

w. 37.4 S. 

July 

0-29 

W. 37 s. 

0-0(5 

W. 4 N. 

013 

W. 43*S. 

038 

S. 44 W. 

140 

•88 

445 

451 

4)20 

W. 40-0 S. 

Aug, 

0-18 

S. 26 W. 

0-18 

W. 15 S. 

016 

W. 29 N. 

007 

S. 30 W. 

186 

79 

29^2 

J32 

0-n 

W. 22-7 S- 

Sept. 

006 

W. 24 N. 

0-07 

W. 33 S. 

0-15 

W. 29 S. 

0-05 

S. 34 W. 

161 

111 

238 

267 

(4.07 

W. 26.1 S. 

Oct. 

0-19 

W. 1 S. 

0-23 

S. 43 W. 

045 

W..34 S. 

0-08 

W. 35 S. 

249 

156 

543 

613 

0.23 

W. 32 8 S. 

Nov. 

0-33 

W. 24 S. 

Oil' 

S. 23 E. 

044 

S. J12 W. 

0.28 

S. 15 W. 

176 

192 

705 

505 

0-2e 

' S. 30 7 W. 

Doc! 

0.69 

W. 40 S. 

0.06 

• 

E. 30 S. 

0.69 

W, 16 S. 

0.24 

N. 40 W. 

262 

42 

546 

790» 

0.33, 

W. 2«.8 S. 

Year 

• 

020 

W. 21 S. 

013 

1 t 

W. 21 S. 

0*23 

i* 

W. 23 S. 

019 

W. 41 S. 

274* 

i 

143 

477 

535 

0;18 

% 

W. 27-3 S. 

t 


208. Annual Variation of the Jhorce and Direction of the Resultant Winds. — The details of these discus- 
sions will be found in pages 64 and 84 .of this volume, p. 295, 1843, and •p.*434, 1844. From Table 95, it 
appears that — • , , , 

• L-yf, The sums of pressures of the northerly winds are greatest in flic months of February, M|rch, April, 
and May; they are least iii the months of July, August, September, and November. 

2^i, The suras of pressures of the/jasterly winds are twice a maximum and twice a minimum in the yoar; 
they are a principal maximum in May, and a secondary maximum in November ; they awe a minim iip in July 
mid A%gust, and in Deceml)er and January. 

3c^, The sums of pressures of the soutneriy winds are g/eatest in iNovember and January; and they are^ 
Jeast in September. * * » jl 

4tA, The sums of pressures of the v#esterly wimls are greatest in pecember and January, and they’are least 
in September. * . 1 * 

5tA, ’^Ticn we examine the appro:»inate, mean forces of the resultant for each month, we ffnd that on 
the whole they exhibit two maximfi and two minima in fhe course of the ydar.^ The resultant wind is a principal 
maximum in January, and a secondary maximum in June and July ; it is a minimum in May and in gep*tember. 

6tA, The direction of the resultant wind is from 17f north of west in February, from 4° north of west in 
April, from 24^ east of north in May, and from bctweeii west and south in the remaining nine months of the year. 

MAG. AND MET. OBS. 1846 AND 1846. 5? I 
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General Results of the Makerstoun Observations. 


Of the nine months in which the resultant wind is from between west and south, there are eight, for which it 
occurs between W, 20° S., and W. 40° S., or nearly between WSW. and SW. ; in November the resultant 
wind is most southerly, coming from W. 69° S. nearly SW by S. 

209. If we compare the mean of the pressures observed in all directions (last line of Table 90), in each 

month, with the resultant mean pressure of the wind, the ratio will evidently give some measure of the varia- 
bility of the wind ; where, by variability is meant the amount of opposedness of the masses of air in motion 
during the period considered, without relation to the frequency of the oppositions j the ratios are for each month as 
follovr : — * 

Jan, Feb. Mar. April, May, June, July, Au#^. Sep, Oct. Nov. Dec. 

1-5 3-1 2-3 4*6 7*5 2*0 1*7 2-5 3*4 2*2 2*0 1*6 

Of the whole amount of air in motion during each month, the greatest proportions proceed from one quadrant 
or direction in December and January, the coldest period of the year, and also in July, the hottest month of 
the year; the winds are most equally distributed in all the quadrants in the months of April and May ; a 
secondary maximum of variability occurring again in September, 

210. Diurnal Variation of the Resultant Mean Pressure of the Wind. — ^The following are the values of 

the resultant mean pressure for each hour, as deduced from the observations for the years 1843~6 : — 

12*1 2*1 3*‘ 6*1 6** 7** 8*1 9*‘ ]0*» 11*» 0*i 1*' p.m. 2*i 3*i 4h 6** 6*‘ 7*i SU 9** 10*i 11*» 

lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. lb. 

0-15 015 O IG 0-17 017 017 016 0*16 0-21 0*23 0*25 0-25 0*25 0 27 0-24 0 21 0*10 0*18 0-16 0*15 015 015 0*15 016 


From these means the maximum occurs before r.M., and the minimum occurs between 6^' p.m. and I*' a.m. 

• 

^ 211. Diurnal Variation of the Direction of the Resultant Wind. — It was first pointed out in the volume 
of Makerstoun Observations for 1843, ]). 300, that the direction of the resultant wind liad a diurnal vanatiori, 
being more towards the south of west in the morning and evening than about mid-day ; this result was c(5n- 
iirraed with great distinctness in the discussion of the Observations for 1844 (vol. 1844, p. 438, and Plato 
XVI.) ; an equally distinct result has been obtained from the observations for 1845 (p» 04 of this volume) ; 
^this has not been the case with the obsei'vrations for 1846, a year which, jvhcii compared with the others, was ano- 
malous in all its resultant directions (see No. 207). The following Table contains the means of the resultant 
directions of each month for tlio years 184^ and 1845, and for the fom; years >843-6, each year receiving an 
equal value, and the means for the four years being obtainqd, as described No. 26. 


Table 96. — Diurnal Variation of the Direction of the Resultant Wind. 

f . 


Mak. 

Mean 

Time. 

< 

Mea 

1844-5, 

• 

11 of 

1843-6. 

Mak. 

Mean 

Time. 

«r 

I , Met 

1844’-.'5. 

« 

a 

in of 

1843-C. 

« 

b. 

0 


b. 

* « 

0 

12 

W. (KLS. 

W. 28 S. 


W. 15 S. 

W. 25 S. 

13 

W. 36 S. 

W, 35 S. 

1 

•W. 12 S. . 

W. 24 S. 

14 

W. 34 S. * 

W. 34 S. 

2 

W. 9 S. 

W. 19 S. 

15 

W. 31 S. 

W. 32 S. 

3 

W. 8 S. 

W. 17 S. 

16 

W. 35 S. 

W. 36 S. 

4 

W. 16 S. 

W. 23 S. 

17 

W. 31 S. 

W. 33 S. 

5 

W. 21 'S. 

W. 26 S. 


W. 30 S. 

W. 30 S. 

6 

W. 22 S. 

W. 25 S. 

19 


yv. 27 s. 

7 

W, 25 S. 

W. 27 S. 


W. 18 S.< 

. W. 22 G. 

8 

W. 39 S, 

■ W. 39 S. 

21 

W.*43 S. 

W. 23 a 

9 , 

W. 38 S. 

W. 35 S. 

22 

W. 10 S. 

' .W. 19 S. 


w. as S. 

W. 35 S. 

c23 • 

W. 11 S. 

W. 20 S. 

f 

11 

er 

W.N30 S. 

W. 28 S. 


c. 






The range of the variation for the four years 1843-6 is somewhat diminished by the anomalous numbers for 
1846; but both series agree in shewing the resultaf.t wiifd to be most westerly about 3^ p.m., and most 
southerly between 8*^ p.m. and 4^ a.m. 





Pkessuee AND Direction of the Wind. 


Cl 


212. The following numbers are the ratios for each second hour of the hourly mean pressures observed 
in all directions (obtained from the year-column of Table 92, by the addition of 0*46, mean pressure for 
the 4 years), to the resultant mean pressures, No 210. 

12h 2*^ A.M. 4** 6^^ 8^ lOb 0»‘ P.M. # 6»‘ S’* 10** 

2*1 2-1 2-1 2*3 2*3 2*4 2*6 2*8 2*9 2-8 2*4 2*2 

We may conclude, as in No. 209, that of the total mass of air in motion at each hour, the greatest pro})ortion 
was from the same quadrant or direction at 2’^ a.m., and the greatest proportion was from opposite directions 
at 4^ P.M. 

213. Times which the W'ind blew from the 16 Principal Points of the Co7npass, — The times Avhich the 
wind was observed blowing from each point of the compass, at the observation hours, are given for each year 
in the previous and in the present volume ; for 1843 and 1846 the sums for 12 two-hourly observations are 
given, having doubled these to make them comparable with the means from the hourly observations of 1844 
and 1846, the sums for four years for each point were obtained: the sums for each of the 16 principal points 
w(jre then formed in this manner ; — the sum of the times in the north was made equal to half the sum of the 
times in N by W., plus half the sum of the times in N by E., plus the sum of the times observed in N. ; and 
similarly for each of tlie other 16 points.'^ The sums thus obtained from the four yeiirs* observations are as 
follow : — 

N. NNE. NE. ENE. E. ESE. SE. SSE. S. SSW. SW. WSW. W. WNW. NW. NNW. 

770 1318 . 1688 867 431 177 329 675 1088 2672 4212 1949 1198 726 932 866 

The wind blew most frequently with a pressure of 0*1 lb., or upwards, from a few degrees south of SW., the 

number of times diminishes rapidly to WNW., increases slightly in NW., diminishes from thence to N., it then 
increases considerably to a few degrees north of NE., where the secondary maximum occurs almost diamefti- 
cally opijositc to tll(^ principal maximum of frequency ; from NE. the frequency diminishes to a few degrees 
.south of ESE., where it is a principal minimum, a socomlary minimum occurring in the opposite point ; from 
ENE. the number increases rapidly to the maximum at SW. See curve ?in the figure. 



* The combination into the 16 principal points was rendered necessary by the fact, that in observing the directioiaof the wind 
from an oscillating vane4ndex, there is a tendency in alh^ases if doubt to prefer the principal to the secondary point, for which 
reason the numbers of observations for each of the 16 principal joints were always greater than for either of the two adjacent points. 
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Genekal Results of the Makerstoun Observations. 


214, Bams of the Pressures with which the Wind blew from each of the 16 Principal Points of the Com^ 
the, same procedure as in No. 213, we obtain the following sums of pressure from four years’ 
observations, of 24 a-day, the sums being of the maximum pressures observed within 10**^ at the hours of obser- 
vation. (See No. 198.) 


N. 

NNE. 

NE. 

ENE. 

E. 

ESE. 

SE. 

SSE. 

s. 

SSW. 

SW. 

WSW. 

W. 

WNW. NW. 

NNW. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

711 

7C»7 

722 

442 

217 

84 

163 

362 

749 

1945 

3411 

1262 

990 

693 

689 

654 


The sums of pressures obey nearly the same laws as the frequency with which the wind blew ; the greatest sum 
of pressures occurred a few degrees south of SW. ; tlie sum then diminishes to W., varies little from WNW. to 
N. being, on the whole, less at NNW. than for the adjacent points ; it becomes a secondary maximum about 
NE. by N., a principal minimum at ESE. (See curve a in the figure, p. ci.) 

216. Meayi Pressure with which theJWind blew from each of the 16 Principal Points of the Compaj?#.— Di- 
viding the sums of pressures for each of these points (No. 214) by the number of observations for which the 
wind was observed blowing at 0*1 lb., or upwards (No. 213), we obtain the following mean pressures with which 
the wind blew from each of the 16 points 


N. 

NNE. 

NE. 

ENE. 

E. 

ESE. 

SR. 

SSE. 

S. 

SSW. 

SW. 

WSW. 

W. 

WNW. 

NW. 

NNW. 

Ib. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

0*91 

0*57 

0*43 

0*51 

0*60 

0*47 

0*50 

0-63 

0*69 

0*73 

0*81 

0*66 

0*82 

0*95 

0*74 

0-75 


The wind blew with the greatest forces from WNW. and N., and with the least force from NE. and ESE., 
but the mean force was nearly constant between NE. and BE. The mean force with which the wind blew be- 
tween NNE. and BSE. = 0-62 lb., lietween NNW. and SSW. = 0-78 lb., or in the ratio of 2 to 3. When 
the projection of the previous values upon the directional radii are connected, a very symmetrical figure is 
formed, having three minima at intervals of about 80®, namely, at NE., NW by N., and WSW, (See curve 
c in the figure, p. d.) 


Motion^ of Different Gorrents op Air. 

216. Difference of thi Directions of Motion of the Upper and Lower Currents of Air. — The mode in which 
Ihe directions o<J motion of the flouds were observed is described in the introductions to the previous volumes’ 
ip the section, “ State of •the Sky.’’ The process by which the results for the dificrences of motion of the dif- 
ferent currents c were obtained by tlie combination of simultaneous observations, will be found stated in the 
volume for 1844, p. 440. The detailed results for each of tl^ four years 1843-6 are given in separate tables in 
the present and in the previous volumes. The total number of comparisons of the currents of scud, cirro-stratus, 
and 6irrus*, with thb surface-current, and of the cirro-straious and cirrous-currents with' the scud-current, was ih 
1843, 865 ; the numbers of resuVs (each of from five to two comparisons) wxtc in Td44, 995 ; in 1845, 964 ; 
and in 1846, 511. In the discussion for 1813 only one or two simullaneous observations were tern^ed a com- 
parison ; from five to two simultaneous observations wpe termed a result *for the three foKowing years (see 1844, ' 
p. 440) ; but as the values of the final results for each»year#were not considered greatly different, the numbers 
of comparisons of 1843, dirainishea by a tenth, have reccivc<l the weight di the results in the following years, 
and the numbers of results for 18f4G"were increased by a half in the combinations gifen below. The weiglits 
of the four years, 1843, 1844, 1845, and 1846, were taken on the wjiolc, therefore, as 779 : 995 ; 964 : 811. 

217. TJhe s<:ud-current includes the cumulus ; the cirro-stratous curnent includes also the cloud termed in the, 

Makerstoun Observations the cirro-cumulo- stratus : this cloud, st) frequently seen, has received no name in 
Mr .Howard’s classification ; it belongs to the region of the cirro-strati, and is composed of great numbers of 
clouds likjf small cirro-strati, arranged with a cirro-cumulous disposition. After this name had been« applied to 
this clofid for soifte tiraV,‘ \ discovered that Mr Howard had given it already to the Nimbus, taic cirrous 
currentt includes the cirro-cumulus. The order tP reckoning being from north, by the east, south, and west, 
one current is considered positive«</f another when it ’proceeds from a point more sotitherly in the eastern semi- 
circle and more northerly in the western ^emi-circle. c 

, 218.' When we ifonsider the results for each qqadra/it, we find they present differences-, both in the values 

and signs of the mean differences of the directions of mQjbipn ; in thij^e of the qua^ants, however, namely E to 
S., S to W., and W to N., the sighs kre the same ; in eVery case the mean upper currents proceed from points 
positive' ofi, the currents below them. In the quadrant S to "W, by far the greatest number of results have 
been obtained, and they are by far the most regular and di(;tinct«f Thus, in fV4 results, each obtained from several 
comparisons of the current of scud with the surface-win^,, 664 shewed the scud-current to proceed from a point 



Motions of Difpeeent CimEiBNTS of Air. ciii 

24® more northerly than the surfiskce wind ; while there were only 58 results shewing a more southerly motion, 
and 19 in which both currents ♦proceeded from the same pcnnt. It might be supposed that the regular differ- 
ence of these currents was due to some peculiar configuration of the surface of the country around the Obser^ 
vatory, but this is disproved by the results of the comparison of the upper currents with each other ; thus, the 
cirro*stratous current, compared with the scud-current, shews on the average of 255 results that the upper 
current proceeds from a point 14® more northerly than the lower current ; a similar result is obtained from a 
comparison of the cirrous current with the scud-current. 

Table 97. — DiflTerences of the Directions of Motions of the Lower and Upper Ourrents of Air, as 
deduced from the Comparisons of the Direction of the Wind, and the Motions of the Clouds, 
for the Years 1843-^6. 



Quadrant N. to E. 

Quadrant E. to S. 

Quadrant 8. to W. 

Quadrant W. to N. 

Ourrents. 

No. of 
Ucsults 

Mean 
Diffs. of 
Motion. 

Moan 

llesult. 

No. of 
Kesults. 

Mean 
Diffs. of 
Motion. 

Mean 

Result. 

No. of 
Results. 

Mean 
Diffs. of 
Motion. 

Mean 

Rosult. 

Kl 

H 


Scud minus 1 
Wind. J 

Cir.-str. minus | 
Wind. j 

Cir.-str. minus 1 
Scud.' I 

Cirrus minus ( 
Wind. j 

Cirrus minus 1 
Scud. j 

227 

Ml 

12 

64 

46 

3 

50 

52 

16 

20 
f6 
; 0 

20 

17 

2 

0 

+ 23 
-25 

0 

+ 40 
-51 

0 

+ 36 
-37 

0 

+ 58 
-59 

0 

+ 35 
-45 

0 

0 

+7 

+2 

-1 

+ 6 

\ 

-2. 

76 

20 

9 

46 

11 

1 

41 

11 

15 

15 

or 

1 

18 

2 

1 

O 

+ 24 
-23 

0 

+ 31 
-25 

0 

+ 21 
-26 

0 

+ 60 

* 0 

+ rj4 
-84 
> 0 

O 

+ 13 

+ 20 

4 9 

+ 57 

+ 38 

664 

58 

19 

371 

43 

12 

190 

61 

34 

190 

26. 

10 

107 

33 

12 

0 

+ 24 
-13 

0 

+ 40 
-19 

0 

+ 27 
-18 
^ 0 

+ 45 
.-23 

0 

+ 36 
-26 

0 

o 

+ 20 

+ 33 

+ 14 

+ 36 

+ 20 , 

. 1 

166 

57 

15 

113 

38 

6 

107 

79 

27 

51 

13 

7 

81 

33 

13 

0 

+ 20 
-18 

0 

+ 27 
-35 

0 

+ 26 
-33 

0 

+ 31 
-41 

0 

• +27 
-41 

0 

0 

+ 9 

+ 11 

+ 1 

• 

+ 15 

+ 7 


219. It happens frequently that comparisons of the motions of two currents are obtained Vhen the others 

do not exist, or are not evident from the absence df clouds within them or from the masses of clouds in the lower 
c^^rrent ; it is for this reiwion that the comparison* of motions above, obtained from observations jji^irtly simul- 
taneous and partly not, arc# to a considerable extent independent of cac^ other ; yet it will bo* seen that tjiey in 
general confirm each other. Thus, the difierenees of the mean results for the first two comparisons (in Table 
97) should*give the difference for the third ; so in the quadrant S. to W. we have 33® — 20®= 4-*13® ; and the 
partly independent comparisons for thg cirro-stratous the scud-current, give +14®; and as the differ- 

ences of the first and fourth comparisf^s^ should give the fifth (in Table 97)/ we have 36® — 20®= + 16® ; an^ 
the partly independent comparisons for the cirrus minus scud, give + 20°.^ yST'e obtain similar results in the 
quadrants E. to S. and W. to N., J)ut the dilf(u*ences of the motions are less marked. ' This appears to be due 
chiefly to the greater proportion of negative* results in these two quadrants. The means for the* positive results 

• Jo not differ greatly in any of the qutidilints. In the quadrant N. to E. we find all the three; clodd-currents 
positive of the surface-current, but only to the extent of 2® in the case of the cirro-stratous current; .while the 
cirro-stratous and cirrous currents appbar on the whole 1® or 2® negative of the scud-current. These differences 
appear due Id causes belonging chiefly to the sudden appearances of the north-east wia^s* Vhich ar^) chiefly sur- 
face-winds, and are nearly or altogether unconnected with the upper currents > ' , ^ 

220. When we combine the results in the four quadrqpts for each Mass of comparisons, we have tJie fol- 
lowing means : — 


Scud-current mvhus surface-current, mean of 1434 results, 

Cirro-stratous* current mmMj^surface-cidTfent, mean of 75|:^^splts, 
Cirrous current minus surface-current, mean of 349 results, 

Cirro-stratous current minus scud-current, ♦ mean of 683 results, 
Cirrous current minus scudrcuxTenl;, f mean of 339 results, 


= +M4°-5 
= + 22®‘8 
= +29®-6 
= + 6®'9 
=:+l8®^7 
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civ 

It appears, then, that if we take the mean direction of the Burface-current as W. 2V 8., the direotions of the 
four currents will be nearly as follow : — 

Resultant direction of the surface-wind (No. 207), W. 21® S. 

scud-current, W, T S. 

V cirro-stratous current, W. 2® N. 

cirrous current, W. 9® N. 

The mean resultant direction for the three cloud-currents, giving each an equal value, is W. 1® N. The mean 
resultant direction of all the currents, giving each an equal value, is W. 4° S. 

221. If we neglect the distinctions of the upper currents, and consider merely the differences of all the 
results for the cloud-currents compared with the surface-wind, we obtain the following numbers 

Quadrant N. to E., 499 results, mean upper current minus surface-current, = + 6®*8 


E. to S., 179 = 4 19"1 

S. to W., 1393 =+26®-6 

W. to N.. 466 =4 10°*6 


The mean upper current, therefore, is least positive of the surface-current in the quadrant N. to E., and it is 
most positive in the quadrant S. to W. ; the mean result for each couple of opposite quadrants is nearly the 
same, namely, 16® and 16°. 

222. If we compare in a similar manner the mean cirro-stratous and cirrous current with the scud-cur- 
rent in each quadrant, we have, — 

Quadrant N, to E., 157 results, mean cirro-stratous and cirrous current minus scud-current, 

E. toS., 88 

S. to W., 437 

W. toN., 340 

In the quadrant N. to E. the mean of tj\e two upper currents seems to differ nothing from the scud-current, and 
* nearly the same seems to hold for the quadrant to N. ;^but in the^soutlicrn quadrants the mean upper cur- 
rent is positive of the scud-current 16®. ♦ ^ 

223. It appears, tlicfi, from the previous numbers, that the mean upper current always proceeds from a point 
positive of the direction of the .‘^wr/tect-current, and that the'* motion of the mean of the higher currents, compared 
with the motion of the seud-current, obeys the same law in the southern quadrants. These results are in accord- 
ance with the ^conclusions from the causes of the oblique motions of the aerial currents. Currents of air pro- 
ceeding northwards from more southerly positions retain a portion of the excess of eastward velocity of the places 
from which they start ; hence the south-easterly winds become /more southerly, and the south winds become more 
soufh-westoly, ai they proceed northwards ; the extent of the change of direction ejepending on the greater or 
less rilpidity with which they lose their excess of eastward velocity and acquire that of the more northerly lati- 
tudes on which they move. * This loss of eastward velocity will depend ypon the proximity of the aerial stratum 
to the surface of the earth, and therefore the lower (^nrronts of air will lose more of their eastwai’d velocity than 
the higher currents, and the upper current of southerly winds will becon^c more \V‘(^sterly than the lower cur- 
ftnts. If, in considering tj^e currents of air which proceed southwards from more qorthern latitudes, we re- 
member that the lower currents, ^’frorn their proximity to the sui’^ace of the earth, acquire the greater eastward 
velocity of the lower latitudes more quickly than the upper currents, it will %e evident that the lowest current 
from the n^rtlnVest should become less northerly than the upper current, and that the lower current from the 
north shqtild become less easterly than the upper current. This, it will be observed, agrees with the results 
previously obtained; we find, however, in the northern quadrants, that -the scud-current difiers less from the 
surface-cj^Tpnt than it does in the southern quadrants ; this, it is conceived, is *due to the fact that this current 

, is neaibr the su^ace in the nofth^n than in the southern quaejrants : it may, however, be due also to the 
greatesf proximity of the origin of th^ currents,'* We find also that the mean upper currents diflTer little or 
nothing from the scud-current ifi'^the northern quadmnts ; it is only necessary to examine the numbers in Table 
97 to see that tins is rfot due to the smallness of the difierences of motions of these currents, but to the num- 
bers of p^isitive and^negatiye results being more ner.rly fsqual. It has been frequently observed that when the 
lower curtent of scud is from a nbrth-easterly point thefourrent of cirli is from a north-westerly point ; these 
currents could not have had the same origin, and therefore the explanation 8f the differences of motions given 
above cannot apply ; this diSereuce of origin occurs in all the quadrant^, and diminishes the apparent effi^t of 
the variable Vdooity of the earth’s surihee ; it occurs sfidomest in the south-west quadrant. 


= 4l5®*9 
= 416 ®'! 
= 4 3^-2 
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224. The Mean Extent of Sky Clouded^ from 8 years’ observations, =s6*98, totally clouded, being =s 10*0. 


Table 98. — Monthly Means of the Estimated Extent of Clouded Sky, the w^hole Sky covered being 10, 

for the Years 1842-50. ^ . 


Year. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Mean. 

1842 





6-32 


7-36 

7.15 

7 42 

5.99 

7-46 



184.3 

6*40 

7-38 

6-88 

777 

7-82 

7-72 

7-87 

6.33 

5-26 

6-20 


6.94 

6.89 

1844 

6.01 

6. 50 

6-30 



8*12 

7-83 

7-36 

6-95 

6-97 

8*24 

* 6 96 

^3 

1845 

7-17 

669 

641 

6-54 

8-34 

7*68 


7-97 

7‘37 

7-64 

6*56 


7-21 

1846 


7-80 


8-27 

7-00 

5-98 

8-71 

7-03 

7-27 

7*21 

7.34 

576 

729 

1847 

7*95 

655 

7-45 

655 

7-39 

7*03 

6-88 

7-14 

604 

7*38 

633 

596 

6.81 

1848 


7-67 

707 

7-74 

645 

7-81 

7-47 

7-03 

649 

695 

6-76 

558 


1849 

7-17 

6-98 

7-24 

7-77 

711 

5.99 

7-23 

7-78 

668 

5-98 

6-77 

5 . 6 I 


■^1 

726 

6-40 

701 

7-59 










Mean 

7-01 

687 

6*93 

7.35 

715 

7*02 

7*67 

7-25 

6-65 

1 

6‘79 

6-94 

6-15 



225. Annual Variation of the Extent of Clouded Sky. — In the mean of 8 years the sky was most clouded 
in July and least clouded in December ; the change from month to month i^by no means regular ; on the whole, 
however, the extent of sky clouded is greatest for the 5 months April to August, and it is least in ^ the 4 

months September to December. The means for these groups of months are as follow : — 

> 

* > 

Jan. — Mar. =G-94. ' April — 4-#g^®^==7*29. Sept. — ^Dec,=:6*63. 

The means for the meteorological quarters are, — > 

•> 

Winter, Dec.~Fcb. = 6*68. Spring, Mar .-May =; 7* 14. Summer, Junc-Aug. = 7'31. AutunTn, ScpJ.-Nov. = 6’79^ 


The least exttmt of sky clouded for any month in^lic 8 years occurred September 1843 = 5-26. 

The greatest extent of sky clouded for any month in the 8 years occurred July 1846 = 8*71. » 

The mean for the month of*December in each year was less than the mssan for the year ; and the mean fr^- the 
month (jf .luly in each year was greater than the mean for the year. ’ 


226. Variation of the extent of Chmded Sky, with thf Moon\s Age . — It is well known that no heat has been 
detected in the moon-light even with t^e *aid of the largest parabolic reflectors'; it was conceived possible, how, 
ever, that though no thermal indication could be obtained at the surface of ^hi) earth, yet there might be some 
found in the dissipation or formation of clouds’ in the upper regions of the atmosphere ; the observations of 
the extent of clouded sky for 1843 wei*^ accordingly discussed for this ^purpose in the volume' for that ’year, 
►page 303 : the result was very indefinite; it was remarked, however, that as no observationj^ were made in 
that year between 9*^ p.m. and a.m., the period when the moon’s heating effect must be greatest, 5ittle else 
could have been expected. In t^e volume for 1844, p. 443, the discussion was repeated ; JFrom it th^lextent of 
clouded sky Appeared on the whole greater about full moon than about ne;^v moon ; — thus, thp daily mc^n for 
the 15 days about full moon = 7*05, whei<feas the daily mcj*,n, for the Ifj day^ about new moon = 7*14 ; and 
thb daily mean for the 7 days about full moon =.6-94, and about new moon 7*24. The difference o!* these 
humbers is still very small, and it was Remarked (1844, p. 443), on ^iccount of the iiyegularities introduced 
by the sun’s cloud-forming power, that it might be desirable to limit the investigation to th^ homrs of t}ie night ; 
this has bean done for the yearsM844 and 1845 in the^ present volume, Tabje XXXIX., page 66, inhere the 
extent of clouded sky is given for oach day 8f the modh^s age and position In -)declination in each year, as de- 
duced from the 6-hourly observations between 9^ p.m. and 2** a.m. It will be seen from STo. 229 that the 
variation of the extent of clouded sky ih the mean of th^ year is small for these hours, which inolude^he epoch 
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of the minimUBi in tfeo dinnial variation ; they are also the night-hours during which the effect of the foil moon 
must be greatest : upon the whole, this mode of determining the fact, from a short series of observations, seems 
open to the fewest objections. The following Table contains the means for groups of 3 or 4 days. 


Table 99. — Variations of the Extent of Clouded Sky for the Six Observation Hours 9*‘'p.m. to 2 ^ A.M,, 
with reference to the Moon^s Age and Declination for the Years 1844-6. 


Moon’s 

Age. 

1844. 

. ■ if 

1845. 

Mean. 

After 

Moon 

farthest 

North. 

1844. 

1845. 

^ Mean. 

d. d. 

14—16 

+ 0.16 

+ 0-55 

+ 035 

d. d. 

27— 1 

+ 0.63 

-037 

+ 013 



+ 0.59 

+ 0-58 

2— 5 

+ 0.21 

-056 

-0-17 

21 — 24 


-0.51 


6— 8 

-003 


-0.08 

25—28 

-0-33 

-0.51 

-042 

9—12 

-028 



29— 1 

-0*29 

-0.39 


13—15 

+ 044 

+ 0*42 


2— 5 

+ 0.22 

-062 


16—19 

-023 

-006 


6— 9 

+ 0.51 

+ 002 

+ 0*26 

20—22 

-0.85 



10—13 

-052 

+ 0-76 

+ 012 

23—26 

+ 0.12 

+ 0.01 



227 . The values for each year indicate that the extent of sky cloudecl was greatest about full moon, and least 
about new moon ; this is shewn witli greatest distinctness in the moans for 1845. We obtain the same result 
if we take from Table XXXIX,, p. 66, the means for the 15 days with full moon in the middle, and for 15 days 
with new moon in the middle ; these are, for 1844, 6^72 and 6*37 ; for 1845, 7’10 and 6*23 respectively. 


For the years 1844 and 1845, 


{ the mean 15 days about full moon =6*91 
the mean 15 day6 about new moon = 6*30. 


It may be a question still, how far error of estimating tire extent of clouded sky in the presence and in the 
absence of the moon may enter intq the production of this result. It*- is conceived that the effect of error in 
estimation must be nearly consMnt : in dark nights the exiknt of clouded sky was estimated by the space shewi- 
^ng clear stars ; and it k not improbable that the extent of cloud might be rather over than under estimated 
during the absence of moon-light ; an error which could only have diminished the distinctness of the result 
obtained. Before we refer the result to the -heating effect of the moon, tlicre are other co-ordinate facts to be 
considered ^^th reference to the motion of the atmosphere. <(See No. 200.) We may inquire, however, how 
far it agrees with' the heating effect of tlie sun, thus ; — the extent of clouded sky appears greatest in summer, 
and l&st in winter, it appears greatest Viear noon, and least near midnight ; apparently, therefore, the heating 
effect is to ina ease the amount of cloud, and, analogy^ we shoulU have the greatest amount of gloud about 
full moon,* 


* Bince the previous investigation was performed, 1 have met with a passage in Sif John Uersciiel’s very excellent ** Outlines 
“ of Astronomy,’’ page 261, in which heisupposes that the lunar heat is extinguished in the upper regions of the atmosphere ; and adds, 
Borne probability is given to this by the undmey to disappearance of clouds under the full moo7i, a meteorological fact (for as such 

** we think it fully- entitled to rank) for which it is necessary to seek a cause, and for<whicfi no other rational explanation seems to 
“ offer.” H^.add^ as a note to the parenthesis, — “ From my own observation, mada-quite independently of any knowledge of such 
“ tendency having been observed by others. Humboldt, however, in his personal narrative, speaks of it as well known to the pilots 
** and seamhn of Spanish America (H).” 

“Sir John’s observations were probably purely qualitative not quantitative. I hate much difficulty in making any objection to 
the conclus^hs of so acciA^ate an observer, at the same time if his observations were not of oBnparative measurementf^ I must point 
to the pKftvious^conclvuons ffoVu two years’ r>stimations, and add my own qualitative observation for a considerable period, that the 
' clouds are both formed and dmifated uf»der tlvi influence of full moon, and that chey are chiefly cirro-cumuli, or of that kind which 
1 have tl^rmed cirro-cumulo-stratus (See No. 2l7), noticed frequently during the existence of the aurora borealis as the growing and 
dissipating cloud. Whether tlie resul^kt is an fxcess or defect of cloud «during full moon, as compared with other periods, 1 have 
no tmpresMon, and think it extremely difficult to^bave any. Sir John refers, in an addendum, page xv. of his ** Outlines/’ to what 
he conceivqj a fact cbnjfi|!matdry of his conclusion, thus : — ** M. Abaoo has shown, from a comparison of rajn registered, as having 
** fallen dui.ing a long period, that a slight preponderance in'Vespi^t of quantity falls near neW moon over that which falls near the 
Ml. This would be a natural and necemry consequence of the^reponderancs of cfl>udle8S sky about the full, and for^s, therefore, 
** part and parcel of the same meteorologlM fact.” It will be seen, Ko. 235, that this has also been obtained from the 

Makerst^un Observations, but it may still be a question whether it is confirmatory of Sir John’s conclusion. When we compiire the 
annual extent of sky clouded with the annual fall of rain, we do not find any direct coknection : I do not know whether the dinmal 
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228. VaT^ti&n of ih6 Ewtent of Clouded Sky ufith if^fermce to Moon^$ Position in PeoUnation^’^Tbie 
discussion has been performed for this ai^fument dso, and the resulting means are given Table XXXIX., 
p. 66 ; and for groups of days, in Table 90. The two years do not agree weH. If the elcuid depends upon the 
heating influence of the moon we should expect the greatest value for the most northerly position of the moon ; 
the result, however, would only indicate the excess due to the higher positions of full moon over the lower 
positions, and as the latter occur in summer, the epoch of maximum cloudy the result becomes complicated with 
other causes of variation. From the mean of both years the numbers indicate an equal extent of sky clouded 
for the 14 days about the moon^s farthest northerly, and for the 14 days about its farthest southerly positions. 
When four periods, of seven days each, are consider^, the extent of sky clouded is on the whole 0*20 less for 
the mean of the groups for which the moon is near the equator than for either the northerly or southerly 
groups. 


Table 100. — Diurnal Variation of the Estimated Extent of Clouded Sky, for each Astronomical 
Season and for the Year, deduced from the Observations of tlie Years 1843-6. 


Mak. 

Mean 

Time. 

Nov, 

Dec. 

Jan. 

Feb. 

Jdarch. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Year. 

Mak. 

Mean 

Time. 

Nov. 

Dec. 

Jan. 

Feb. 

March. 

April. 

May. 

June, 

July. 

Aug. 

Sept. 

Oct. 

Year. 

h. m. 






1). m. 





•- 

12 15 

-0-41 

-0-43 

-076 

-0*53 

-0-52 

0 15 

+ 0*59 

+ 0-53 

+ 0*49 

+ 0-57 

+0-57 

13 15 

-033 

-062 

-0-63 

-0*53 

-0*53 

1 15 

+ 0*52 

+ 0*60 

+ 0*38 

+ 0*69 

+ 055 

14 15 

-0-46 

-0-41 

-0-41 

-0*53 

-0*45 

2 15 

+ 0*58 

+ 0-56 

+ 0*20 

+ 0*41 

+ 0*45 

15 15 

-0-39 

-030 

-0.18 

-0*17 

-0*27 

3 15 

+ 0*64 

+ 0*63 

+ 0-26 

+ 0*28 

+ 0.44 

16 15 

-0-41 

-0-49 

-021 

+ 0*08 

-0*28 

4 15 

+ 0*55 

+ 0*31 

+ 0*03 

+ 0*28 

+ 030 

17 15 

-014 

-0-23 

-018 

+ 0-28 

-0*05 

5 15 

-0*09 

+ 0*29 

-0*06 

+ 0*18 

+ 0*08 

18 15 

-0-23 

+ 0-02 

+ 022 

+ 0*32 

i +0*09 

6 15 

-0*38 

-0*04 

-0*15 

+ 0-01 

-0*14 

19 15 

+ 0-43 

+ 0-26 

+ 0*41 

+ 0*41 

I +0*38 

7 15 

-0*57 

-0*33 

-0*15 

-0*31 

-0*34 

20 15 

+ 0-54 

+ 0‘29 

+ 0*52 

+ 0*35 

+ 0*43 

8 15 

-0*40 * 

v-0*57 

-0*34 

-0.90 

-0.56 

21 15 

-t-0.60 

+ 0-52 

+ 0*57 

+ 0*28 

' +0*50 

9 15 

-0*43 

-0*56 

-0.33 

-078 

-053 

22 15 

+ 0-60 

*+0-52 

+ 0*53 

+ 0 52. 

j +0*57 

10 15 

-0*86 

-0*75 

-0*36 

1 -0*78 

-0*69 

23 15 

+ 0-65 

+ 0-52 

+ 0*54 

^0*60 

• 

+ (^*58 

11 15 

-0-6J 

-0*29 

-0*48 

-0*63 

-0*52 


» 229. Diurnal Variation of the Extent of Clodded Sky, — The^ variations in Table 100 have been obtained 

from the detailed tables for each year in the manner already described for the*other meteorolagical variations. 
The following are the epochs of tlxe maxima and minima, nnd mean extent of clouded*sky for each quarter and 
for the year : — *• 

, Maj^mani. Mean. Minimum. Mean. 


Winter, 

Spring, 

Summer, 

Autumn, 


Nov,, Dec., Jan., 
Febj^ March, April, 
May, June, July, , 
Ang., Sept., Oetj^ 

Year, 


gh A?1VI. — P.M. 
9** A.M. — 3*^ P.M. 
9*^ A.M. * 

I*' P.M. 

11^ 15™ it.M. 


6^ 36*” A.M. 
6** 10*” A.M. 
5 h 40m A.M. 

3** 65™ A.M. 
6** 35™ A.M. 


10^* P.M. 
10** P.M. 

» 12** P.M. 

8** P.M. 

10** 15™ P.M. 


6** 26™*p.m. 

6<> lOm f.M. 

4** 35™ P.M. 
6** Id™ P.M. 

5** 36*** P.M. 


I 


law of the amount of rain agrees with that of the extent of clouded sky. There is no d»uU, however, that the way in which cloud 
is generated by the solar heat must be different from •that in which it is generated by the lunar heat, the former is due chiefly to 
heating at the base of the atmosphere, the lat\er tc^ heating in the upper region ; Jp ^ny case, however, it does xi(|t seem evidint, from 
*'tho above considerations, that the lunar heat should generate more cloud than it dissipates. * ^ 

I may remark, in addition to the above, that the relation of the amount of rain to the amount of cloud must be chiefly a relation 
to certain kinds of cloud; those formed and dissipated in moonshine are not rain-clouds at all. May it not be for this reason, the 
conversion of a certain portion of aqueo'us vapour into clouds which are not rain-clouds that the least rain falls at full moon, wMIe at 
new moon tJ^c'same aqueous vapour is probably deposited below as rain-cloud I The cirri, the highest oP all clouds, am per- 

suaded, clouds of crystallization } are they the least frequent in moonlight ? does the mJon heat not I Ad to iissipalo them, and to 
convert them into watery cirro-cumulo-stratus ?• ^ 

I am strongly of opinion, that the effect of the lunar influences ip the upper regions our atmosphere is of much gAater im- 
portance than might seem at all probable : previous inveiftigatioiis have shown tha| the lawi*of magnetic disturbance vary more with 
the positions and age of the moon than with aily other argument, and this is especially obvious when regard the diurnal oscilla- 
tions, It has also beexTshevrn from j;he Makerstoun Observations for 8 years, that the frequency of the sproite borealjs is greatest 
near full meon. Scattered throughout the Makerstoun Observai}ions, *there will be found^^equent reference to remarkable opera- 
tions occurring in the upper regions of ^he air neaf full moon,* the cirrys, yirro-euinulus, and cirro-cumulo-stratus; 

this frequency, it is believed. Is not wholly due to the better opportunity of observing these processes by moonlight, although that 
may he pai^iaUv the case. , a * 

I have used throughout the term ** extAt of clouded sky,” because althot^ there is a considerable probability Aat during a 
large series of observations the extent of sky clouded will be a n<pBSure of the amount of cloud, yet this is not absolutely certain. 


HAG. AND MET. OBS. 1845 AND 1846. 
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mtuximvm cxteat of clouded sky occurs earliest in summer, at 9^ a.m., and latest in autumn, about 1*» p.m. ; 
in^itie otber two quarters, however, the value from 9^ a.m. till 3^ p.h. is nearly constant : the minimum occurs 
earliest m autumn, about 8^ p.h.^ and latest in summer, near midnight. In the mean for the year the maxi- 
muin occurs near 11*^ a,m. and the minimum near 10*' p.m. The morning mean value occurs earliest in autumn 
and latest in winter : the afternoon mean value occurs latest in autumn and earliest in summer. 

230, The ranges of the Diurnal Variations of the Extent of Clouded Sky are as follow ; — 

Winters: 1*51, Spring =z 1*38, Summers=l*06, Autumn=l*59. Year=l*27. 

Tlio diurnal range is therefore least in summer and greatest in autumn and winter. 


Quantity op Rain. 

Table 101. — Quantity of Rain fallen at Makerstoun, according to the Observatory Rain-Gauge, 

for each Month in the Years 1832-1849. 


Year. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Sum. 

1832 

in. 

1-58? 

in 

1-33 

in. 

0-73 

in. 

0-93 

in. 

2-09 

in. 

4-70 

m. 

0-57 

in. 

3-96 

in. 

1-27 

in. 

3-71 

in. 

3-21 

It . 

1-89 

in. 

25-97 

1833 

0-42 

2-03 

285 

1-27 

0-87 

3-67 

1-96 

1-39 

2-30 

2-03 

1..30 

4-40 

24-49 

1834 

3-37 

1-08 

0-75 

138 

0-71 

1-93 

3-80 

3-91 

3-20 

2-21 

D84 

1-42 

1 25-60 

1835 

004 

2-93 

1*29 

0-76 

1-79 

0-51 

0-92 

2-12 

2-96 

3-20 

3-90 

1-50 

1 21-92 

1836 

1*99 

2-61 

2-29 

1-62 

0-49 

2-30 

1-24 

3-08 

2-08 

3-33 

.3-25 

4-98 

32-26 

1837 

3-03 

1-47 

1-99 

3-18 

1-09 

2-21 

5-67 

3*13 

2-22 

1-35 

1-53 

2-13 

29-02 

18.38 

2*12 

1-22 

1-90 

1-68 

1-91 

4-39 

2-54 

2-67 

3-13 

2-13 

2-14 

0-71 

2()-87 

1839 

1*08 

0-98 

1-98 

0-3J 

0-43 

2-80 

2-11 

2-13 

4-25 

3-34 

2-82 

2-22 

25-14 

1840 

305 

1-50 

0-82 

0-09 

3-75 

3-11 

3-10 

2-25 

3-16 

1-97 

2-7« 

091 

29-73 

1841 

2-46 

M7 

1-39 

1-99 ( 

1-60 

1-87 

2-65 


3-68 

5-95 

2-63 

2-14 

31-60 

1842 

1-73 

1-35 

2*30 

0-09 

2-27 

1-60 

1-800 

2-201 , 

3-080 

1-319 

1 1-846 

2-102 

21-688 

1843 

1*978^ 

1 -926 

0-931 

2-231 

3-237 

l-3ll 

2''76 

2- i o2 

1-080 

3-645 ! 

1 2-038 

0-919 

24-757 

1844 

1-901: 

2-081 

M-6.32 

0-681 

()*51i6 

3-083 

2-553 

1-511 

3^-101 

1-511 

2-780 

0-363 1 

21-779 

‘ 1845 

1*32/) 

1-901 

0712 

1-283 

1-261 

2-217 

2-935 

1-460 1 

3-158 

1-S38 

! 4-247 

1-699 

1-853 1 

23-988 

1846 

1*827. 

2-293 

2-272 

2-975 

2-761 

7-121 

4-738 

4-586 

3-506 

2-054 

1-817 

1 37-851 

1817 

0-6?4 

0-481 

i 0-330 

1-201 

t-335 

1-976 

2-099 

1-035 j 

1-375 

2-778 

1-839 

‘ 4-006 

22-076 

1848 

1-166 

3-780 

3-350 

1-028 

0-350 

3-826 

1-294 

3-223 

1-182 

4-152 

2-252 

1 -627 

27-230 

1849 

2775 

1-305 

0-929 

1 2-480 

2-831 

2-379 

2.383 

2-547 

1-973 

2-417 

1-309 

2-000 

25-328 

Monthly 
Mia in. 

1-841 ^ 

1 

1-655 

1*613 

1-359 

.,1*862 

2-651 

1 • 

2-721 

2-771 

2-582 

2-95 i , 

,2-288 

2-050 

26-350 

Daily 

Mean. 

-0594 

-0585 

-0520 

•0453 

0-601 

•0884 

•0878 

-0891 ' 

1 

1 

^-0861 

•0952 

•0762 

•0663 

9-0722 


^ 231. The quantities in Table 101, from July 1812 till December 1&49, were obtained from the pbserva- 

tory gauge, which has its funnol-hWath 8 inches above the soil; the quantities from January 1882 till June 
1842 are the amounts of rain found in the garden gauge (6J feet above the soil), multiplied by factors, constant 
for each morith, twhich ex])ress the ratios of the amounts of rain found ki the Observatory gauge to those found 
in the garjlen gauge during 6 years ; these ratios are as follow : — 

• Feb. f' March. April. May. June. July. Aug, Se 2 )t. Oct. Nov. l^oc. 

1056* 1-OCO 1-llff 1-071 1-076 1-070 1-068 1-078 1-081 1-061 1-172 

u ^ 

The amounts of rain, therefore, m Table 101 were either obtained directly from the Observatory gauge, or they 
are such as would have * 1)660 obtained in ^lo-t gauge. 

t 232. 'The mean^ yearly amount of rain at M^ersjtoim by the Observatory gauge from 18 years’ obser- 
vations =26*360 inches. . 

233. The least amoimt of faVn for any of the 18 ylars was obtained in P842, when it was 2J*688 inches ; 
the amounts for 1835 and 1844 were little more. The greatest amount rain occurred in 1846, being 37*854 
inchoH. The least monthly fall of rain occurred Janu^'ry 1835, being only 0*04 inch. The gi*eatest monthly 
fall of rain occurre|^ July 1846, being=7T24 inches. 
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284. Annual Variation of the FaU of Bamj — From the means for 18 yonxn at the foot of Table l 
greatest amount of rain fell in October, and the least fell in April, the daily average for the latter month 
rather less than half that for the fonnor. The amounts of rain fbr the months of June, July, August, 8ept^* 
her, and October, dider little, the average daily fall for these 5 montlis being 0*0894 inch. The daily means for 
the quarterly groups with the greatest I'ange of values are as follow ; — ' 

.in. 

Winter, Nov., Dec., Jan., =0*0673 Summer, June, July, Aug., = 0*078B 

Spring, March, April, May, =0*0519 Autumn, Sept,, Oct., Nov., = 0*0902 

• ill. ' * 

Year, = 00722 

235. Amount of Rain with nferenee to the Jfoon\s‘ A oe . — This discussion was given in tlie volume ibr 
1844, p. 447. The result, a.s obtained from 6 years’ observations of the Obsorvatorv gauge, may be stated 
shortly thus : — 

The average daily fall of rain <luring the second an<l third quarters = 0*0654 inch. 

fourth and first =0 0750 inch. 

So that a greater amount of rain fell about new than about full moon. (See Foot-note to No. 227.) 
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RESUIiTS OF MaKEKSTOUX OhSEUVATlONS, 1845. 


TABLE I. — Mean Wenterly Declination for each Civil Week-Day and Week in 1845. 


cavil 

Bay, 

— 

Jan. 

f 

March. 

1 

April. 

May. 

•lune. 

July. 

Aug. 

Sept. 

< >ct. 

• JSov. 

Dec. 




L'O" 

L'5*' 


‘jrj® 

2r,‘> 





:'.V’ 

1 

12-78 

151 2 

13-48 

11-48 

11-19 

[] 1-52] 

10-70 

IMO 

09-81 

11-53 

08-93 

08-21 

2 

i;»-7s 

fl4-88]' 

[13-.39] 

12-10 

10-05 

11-32 

10-55 

1 1-51 

11-03 

11*41 

1 10-10] 

09-10 

a 

H-2() 

M-55 ' 

13:i4 

11-77 

10-17 

11-20 

11-70 

[11-21] 

10-25 

11-43 

11*10 

10-29 

1 

13-17 

14-38 

1.3-52 

12-17 

[10-88] 

1 2-40 

11-34 

12-3.3 

10*85 

11*31 

09-77 

00-80 

T) 

lH-07] 

10*13 

13-28 

11-52 

10-90 

11-43 

10-99 

10-44 

09*89 

[11-01] 

1 1 *04 

10-21 

() 

M-27 

14-73 

1.3-52 

[11 ^O] 

10-81 

10-80 

[11-33] 

11-30 

10*11 

11*41 

10-77 

08-51 

7 

1-1 -00 

11*17 

13-83 

12-17 

11 -.57 

11-31 

10-81 

10-88 

[10-22] 

10*44 

1 200 

[()!)-42'l 

8 

1-17:1 

13-77 

14-10 

11-76 

11-59 

[11-36] 

11-90 

12-57 

1 1 *25 

10*07 

11*00 

08-75 

9 

11-87 

[13-98] 

[1.3-61] 

11-38 

1 1-4.3 

11-01 

11-10 

11-82 

09-20 

08-40 

[10-01] 

08-22 

10 

1 1 (M 

13*35 

1.3-11 

11-84 

11-04 

11-01 

10-85 

[10-83] 

10-04 

10-79 

10-08 

08-99 

11 

11-00 

13-79 

1.3-12 

11-40 

[11 -5.3] 

12-50 

11-04 

00-99 

09-89 

1 1 -04 

09-0.3 

08- 1 0 

12 

[la-fii] 

1 4-05 

13-00 

11-53 

1 1-31 

11-39 

12-02 

09-54 

10-87 

[10-27] 

10-28 

08-90 

la 

1 . 5 * 5:1 

13-39 

14-84 

[10-68] 

11-71 

1010 

[11-17] 

10-19 

09-79 

10-.50 

09-91 

07-57 

1 1 

14*77 

1 1*01 

13-18 

00-59 

1 2-09 

10-70 

10-97 

09-21 

[10-00] 

10-22 

10- 19 

[08-02] 

15 

ia -81 

13-57 

1 3-83 

1 1-38 

11-48 

[ io -8; i ] 

11-10 

11-43 

09-70 

10-70 

10-07 


k; 

11-88 

[13-02] 

[ i : i - oi ] 

11-30 

12-19 

11-2.3 

11-00 

10-51 

10.17 

10-88 

[09-83] 

i 08-01 

17 

1 4-05 

13-52 

1.3-48 

1 1 -00 

11-15 

1 1 -03 

11-07 

1 10-72] 

09 59 

1 1-89 

11-53 

OS-55 

18 

15 20 

13-59 

13-18 

1 1 -05 

[11-81] 

10-19 

11-13 

n -39 

10-15 

10-29 

08-31 

08-1.3 

19 

[14-58] 

13-59 

13-13 

09- TJ(i 

12-78 

11-21 

11-28 

11-13 

1077 

[10-95] 

08-99 

08-32 

20 

i:i-:ii 

13-80 

13-02 

[11-02] 

12-22 

10-93 

[1 M .3] 

1003 

09-89 

11-37 

09-09 

07-53 

21 

11-58 

13-55 

13-25 

11-20 

10-72 

1 MM 

1 M 5 

10- 10 

[10-55] 

10-73 

08-10 

[08-25] 

22 

14-82 

14-42 

1 .3-23 

11-39 

10.(;8 

[11-20] 

11-32 

10-1)7 

10-75 

10-50 

08-02 

08-18 

2:i 

14-18 

[13-42] 

[12-07] 

11-84 

1 1-55 

11-42 

10-55 

10.()0 

10-81 

1 1 -08 

[08-44] 

08-37 

24 1 

11-21 

11 .47 

13-53 

1.3-00 

11-97 

10-71 

10-33 

[10-38] 

10-91 

11-73 

08-53 

08-08 

2.5 ! 

11.;i8 

l3-:i3 

11-01 

(2-4 1 

[11-20] 

11-28 

12-47 

10-39 

10-00 

n.39 

08*30 

08-05 

20 • 

i [14-14] 

13-98 

11-90 

12-51 

11-01 

10-97 

10-93 

10-03 

11-82 

[10-98] 

07*98 

07-97 

27 

i ; i -2 i 

12-01 

i 12-33 

[11-09] 

11-27 

11-11 

[1 1-03] 

10-39 

09-71 

11-13 

08*03 

08-17 

28 

i : i -52 

14-12 

; 11-09 

09-:)7 

10-71 

11-12< 

11-01 

. 09-73 

[10-71] 

1 0-17 

09-07 

[08-08] 

29 

15*10' 


: 12-.33 

J 1-28 

1 1 -08 

i 1 

1097 

09-07 

10-45 

10-08 

07-20 

00-00 

: i () 

:{] 

1 i-:io 

i i 4- s:i 

1 t 

1 4 

i [12-071 

i 12-40 

1 » 

1 1 .34 

• 09-85 
13-14 

11-49 

• 

10-45 

10-11 

09*08 
[ 1 0-091 

l 0-25 

! 

10-30 

09-18 

1 08-05 ! 

07-79' 
09-02 • 


TABLE 11. — Mean Variations of Westerly Declination, after Jiliminativy the 8ecnlar Cliange, 
^ with reference to the Moon’s Age, Declinutioin kiid Distance from thcEartli, for 1845. 



Vhriallons 


Vui’iatioiiy 

After 

Variations 

After 

Variations 

j Before 

Variations 

Before 

\4.iriations 

Moon’s 

of West 

Moon's 

of ! 

Moon 

of We.st 

Moon 

of West 

1 and 

of \\*ost 

smd 

of IV est 

Age. 

Declina- 

Age. 

D(M-liiia- 

farthest 

Decliiu^- 

fartjliest 

North. 

De<-]ina- ^ 

after 

J)ecli na- 

after 

Declina- 

! 

tion. 


tif.ii. 

North. 

tioii. 

lion.' g}' 

Perigee. 

tion. 

... 

Apogee. 

.. 

tion. 

IMv. 


Diiv. 

V * ' 

Dav. 


Day. 


! Pny. 


Pay. 


15 

: 0-31 

0 

0*41 

6 

0*45 

14 

• 0-50. 

1 

0.17 

7 

0*01 

‘ 10 

^•47 

] 

0-27 

• 1 

0*57 

15 

0-4 5/ 

0 

0*43 

0 

0-59 

17 ‘ 

0-28 

2 

0*00 

2 

0*31 

10 

0-48 

5 

0*09 

5 

0*15 

18‘ 

0-55 

,3 

0*01 j 

.3 

0*08 

17 

0*33 

4 

o:i3 

4 

0*25 

19 

0- 1 0 


0-59 1 

4 

0*03 

18 

0:13 ' 

3 

0*09 

.3 

0-25 

20f ' 

, 0-22 ‘ 

. 5 

0-05 

5 

0-43 

19 

0*80 

2 

().03 

2 

• 0.72 

^21 . 

O-!#] 

0« 

(1-83* 

(} 

0*00 

20 

({•57 

1 

010 

1 

0-11 

•22 

! ‘ 0*15 

7 

0-13 ^ 

7 

*0**12 

21 

0*49 

P 

1 

0*30 

A 

0-22 

23 

! 0-35 

8 

Vf-10 

, 0 

0*1)0 

22. 

0*42 1 

0-40 

1 

0*10 

2’4 

1 0-25 

• 9 

0-13 

« 

0*51 

23 

j (h5(f 

i 2 

0*5b 

2 

O-OO 

25 i 
i* 20 

0 h4 * 

^0 

0-43 

10 

0./,8 

24 

j 0*71 

i ‘ ' 

0-10 • 

3 

0-21 

j 0-02 

11 

0-<^3 

11 

0.48 / 

1 25 

(1*58 , 

1 ^ ' 

0-37 

4 

« 0*11 

27 

j 0*07 

12 

‘0 .30 * 

12 

0*38 ♦ 

20 

1 0-81 

! •J 

0-20 

5 

0-25 

28 

1 0-42 

13 

0-30 

13 

0-26 

27 

1 0*04 i 

i 0 

1 0-25 

0 

01 3 

29* 

0-55 

14 

0-47 

j 

1 


€ 


' 0-40 

7 

0-23 




Magnetic Declination, 1845. 


TA13LE III. — Diurnal Range of Magnetic Declination for each Civil Day, as deduced from the 
Hourly Observations, with the Mean for each Week in 1845. 


Civil 

Day. 

•Tan. 

• 

Fol). 

March. 

April. 

.May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

t »-71 

0-08 

14-08 

I0-3J 

21-21 

[15-50] 

11-13 

20-87 

15-44 

13-52 

18-17 

5-18 

2 

10-05 

[ io -: i 7 l 

rM-c<»] 

12-99 

0-53 

10-70 

8-70 

10-87 

20-00* 

8-50 

[14-92] 

12-13 


.‘LSI 

7-73 

0-53 

10-80 

12-17 

10-7(> 

10-87 

[17-36] 

19-7-1 

i 5-7 S 

12-50 

31-83 

1 

3-74 

1 J -70 

7-24 

1 1-23 

[13-36] 

17-54 

14-50 

10-88 

15-20 

8-30 

12-91 

20-17 

5 

[ 5-57 J 

15-51 

( i -58 

13-04 

0-03 

1 3-22 

9-87 

10.07 

10-34 

[10-73] 

23-9 S 

10*51 

(i 

202 

11-81 

7-10 

[11-34] 

13-10 

13-39 

[12-59] 

1 3-03 

13-05 

11-02 

4-87 

8-80 

7 

7-7 :i 

13-11 

11-30 

13-80 

IMl 

10-10 

15-00 

11-12 

[14-50] 

10-39 

10-27 

[ 9-Sl] 

S 

4-80 

5-00 

0-00 

13-18 

12-30 

[14-88] 

11-70 

21-60 

20-69 

0-19 

7-18 

6-86 

9 

.‘>7-8.1 

[ 9 -!Kil 

[ 9-8-1] 

i :!-97 

1 ' i - r>o 

10-31 

10-30 

18-70 

11-06 

30-88 

[ 9-76] 

3-79 

10 

,‘11-11 

13-33 

10-38 

12-31 

11-17 

15-76 

11-69 

[11-65] 

10-05 

26-76 

13-95 

6-95 

11 ! 

O-Hf) 

0-70 

13-31 

14-05 

[13-221 

11-10 

13-80 

11-03 

10-12 

0-21 

0-18 

5-28 

12 ! 

1 18-78] 

0-05 

7-18 

15-35 

11-41 

14-03 

9-38 

1 1-11 

1 3-30 

[14-94] 

7-11 

0*07 

i:i 1 

o .: i 8 

8-07 

12-21 

[22-18] 

12-71 

12-28 

[12-70] 

13-03 

11-00 

0-3 I 

4-15 

3287 

I i 1 

0-82 

5-00 

10-71 

07-37 

li -14 

15-80 

12-52 

0-37 

[10-02] 

0-58 

5-00 

[15*03] 

15 ' 

11-05 

3-20 

1 5-38 

15-1 1 

17-20 

[12-501 

13-00 

10-75 

7-58 

9-8!) 

1-03 

27-50 

10 i 

! 5-80 

[ 5-00] 

110-20] 

0-77 

18-14 

12-83 

12-15 

15-10 

13-80 

9-22 

[IMS] 

12-70 

17 !' 0-70 

7-80' 

15-50 

10-10 

1 1 -20 

0-24 

15-11 

[11-80] 

30-00 

20-70 

25-30 

8*01 

18 

0-02 

5-51 

10-25 

18-30 

[15-81] 

11-14 

13-09 

18-52 

27-22 

13-10 

21-02 

15-40 

1 0 

LI 3-70] 

5-07 

18-05 

17-50 

10-31 

11-16 

10-15 

13-36 

18-84 

[19-52] 

8-70 

3-50 

20 

-1010 

15-20 

10-12 

[14-58] 

1 5-70 

15-21 

[11-14] 

12-65 

13-20 

22-01 

0-82 

8-21 

21 i 

10-35 

22-71 

11-32 

13-41 

12-01 

18-12 1 

11-03 

14-78 

[15-47] 

30-57 

0-33 

[ 7.()0] 

22 

0-20 

M -81 

M -40 

12-03 

18-07 

[14-20] 

13-05 

15-71 

10-71 

14-85 

0-74 

5-10 

2:{ 

10-08 

[20-00] 

[18-041 

15-17 

J 2- 14 

13-30 

15-48. 

18-40 

9-08 

4)52 

[ 8-13] 

( i *73 

21 

17-50 

33- 1 2 

20-08 

15-1 1 

14-38 

13-88 

12-02 

[15.t^l| 

13-71 

1 1 -09 

10-47 
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17-81 
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20-03 

18-34 

[11-01] 

10-17 

20-07 
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20*00 

13-20 

8-41 

. 4-22 

20 i 

LI !)-8 I 1 

20-20 

10-50 

14-00 

.^?-10 

11-02 

11-00 

j 10-77 

11-74 

[ 9-09] 

6-08 

5*01 

27 

IS-.-Jl 

20-03 

13-88 

[10-5 4 ] 

9-01 

» 13-80 

[13-38] 

1 11-01 

34-57 

8-20 

0-0 1 

0-30 

2 S ' 

H )-08 

21-00 

22-25 ■ 

22-18 • 

0-38 


0-00 

12-11 

[19-25] 

11-27 

, 10- 10 

[ 8-17] 

20 ; 

2 r )- i 8 


17-51 : 

14-3;) 

10-87 

1 [13-08] ; 

10-90 , 

37-11 

11-12 

* 8-23 

10-50 

4-07 

:io 

:ii 

15-00 

5 -58 


i M .50] i 
10-02 1 

14-10 

11-40 

28-70 

1 .11-20 j 

11-23 j 
13-55 1 

22-00 
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11-00 

. 

7-70 

14-19 

« 

[ i 3 .;ioi 1 

i 

10-00 
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'rAHljli IV. — Means of tlie Diinaial Ranges of Magnetic Declination, with reference to the 

Moon’s Age and Declination, for 1845. 
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15 
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15 
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2 
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1 2 
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10 
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3 
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i 3 
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17 
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10 

10-21 

4 

14-54 

: 4 

13-88 

18 

15-00 , 

20 1 

15-71 

5 

12*78 
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16*08 
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21 

17*28 


13-05 
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2» 

11-32 

22 
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7 

12-01 
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15*02 
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,23 

11-82 

8 

f6-92 
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15 -Si) 

22 

13-05 

21 

1 12-51 

• 9 

1 2-05 

i; 0 

14*54 

23 

14*^5 

25 

.12-25 

10 

11-30 ^ 

!: iO 

14-52 

24 

10-11 

20 < 

13-75 i 

► Ih 

12-11. ^ 

^ u 

13-50 


11-50 

27 

n-'^7 

1 

13-98 ’ 

12 

11-25 

•2(f 

11-01 

28 

12-39 

! 13 

1 1 -85 

13 

13-08 

27 

12-43 

29 

^2-83 

14 
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Results of Makerstoun Observations, 1845. 


TABLE V. — Hourly Means of Westerly Declination for each Month in 1845. 


1 Mean Time. 

Jan. 

Feb. 

March. 

April. 

May. 

J une. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

• 

Year, 

Gcitt. 

^ Mak. 




25® 


25® 

25*^ 

26® 

26® 

26® 

• 26® 

26® 

26® 

26® 

26® 

13 

ii. 

12 

1211 

11-33 

11-24 

09-86 

09-62 

10-13 

09-54 

08-48 

08-78 

07-71 

08-44 

06-64 

09-49 

14 

13 

1217 

12-50 

11-20 

09-29 

09-21 

09-96 

08-69 

07-89 

07-81 

08-59 

08-73 

06-80 

09-40 

15 

14 

11-97 

12-84 

12-19 

07-31 

09-68 

09-53 

08-31 

09-57 

08-24 

08-39 

09-48 

07-73 1 

09-60 

16 

15 

11-71 

13-31 

11-15 

08-63 

09-48 

08-82 

09-55 

08-98 

07-18 

09-53 

09-11 

07-89 1 

09-61 

17 

16 

1 2-93 

12-99 

10-29 

10-31 

08-49 

07-23 

08-48 

07-28 

08-10 

09-59 

08-69 

08-64 

09-42 

18 

17 

13-47 

12-53 

11-41 

0883 

07-33 

05-96 

07-37 

06-57 

07-83 

10-02 

08-57 

07-79 

08-97 

19 

18 

14-47 

13-17 

11-27 

08-10 

06-25 

05-38 

06-90 

06-22 

08-91 

1017 

09-14 

08-21 

0901 

20 

19 

14-84 

13-23 

11-26 

06-90 

05-97 

05-83 

06-57 

07-05 

08-73 

09-57 

09-02 

08-22 

08-93 

21 

20 

15-17 

13-75 

11-50 

0661 

07-87 

06-84 

07-76 

08-32 

10-40 

09-05 

09-33 

08-45 

09-59 

22 

21 

1 5-76 

14-59 

12-36 

08-29 

09-86 

09-16 

09-52 

10-08 

11-38 

09-91 

10-37 

08-30 

10-80 

23 

22 

16-57 

15-56 

13-76 

11-46 

13-11 

12-37 

11-66 

12-46 

13-44 

12-13 

11-77 

09-42 1 

12-83 

0 

23 

1 7-03 

'17-58 

16-41 

14-99 

16-09 

16-08 

1 425 

15-73 

15-98 

1 4-93 

12-71 

10-91 1 

15-22 

1 

0 

17-37 

18-48 

19-08 

18-21 

17-81 

17-74 

16-57 

18-04 

17-71 

16-30 

13-39 

12-06 

16-90 

2 

1 

1 7-63 

18-64 

19-96 

19-69 

18-39 

17-90 

17-43 

18-89 

17-20 

16-51 

13-38 

12-36 

; 17-33 

3 

2 

16-57 

17-54 

19-18 

18-66 

17-60 

17-53 

16-88 

17-77 

15-60 

15-42 

12-68 

11-23 

! 16-38 

4 

3 

16-02 

15-53 

17-51 

16-56 

15-62 

15-86 

15-85 

1 5-40 

1 13-12 

13-63 

11-36 ! 

10-55 ' 

14-75 

5 

4 

15-53 

15-09 

15-14 

14-97 

13-94 

14-24 

11-44 ! 

13-24 

i 10-92 

1 1 -70 

10-25 

09-03 ’ 

1 13-21 

6 

5 

1 3-97 

13-74 

12-69 

12-82 

1 2-00 

12-49 

13-06 

1 1 -06 1 

09-97 

10-79 

09-22 

07-78 

j 11-63 

7 

f> 

13-96 

12-01 

11-67 

11-11 

11-11 

11-55 

1 1 -69 

08-59 1 

08-49 

10-8 1 

i 09-23 

07-09 : 

i 10*61 

8 

7 

12-53 

11*99 

11*71 

10-05 

1 0-83 

11-36 

11-33 

09-28 

08-47 

10-11 

i 07-49 

07-13 ' 

i 10-22 

9 ! 

8 

12-39 

11-56 

11-59 

09-10 

10-75 

11-21 

10-62 

09-68 

07-64 

1 09-87 i 

j 07-34 

06-01 

‘ 09-82 

10 

9 

11-57 

11-73 

10-04 

09-69 

10-30 

10-91 

10-16 

08-56 

07-38 

08-18 1 

06-85 

! 05-94! 

! 09-28 

n 

JO 

1 1 -68 

11-36 

11-11 

^U)-22 

10-78 

10-76 

10-15 

07-97 

08-08 

07-44 

05-89 

06.13 : 

09-30 

12 

1 1 

j 10-68 

12-00 

11-70 

10-48 

10-38 

10-31 

09-60 

08-16 

07-50 1 

1 

07-09 

07-19 

05-93 1 

09-28 


TAHKE VI, — Diurnal Variations of ^terly Declination for.each Month in 1845. 
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TABLE VII. — List of Seven Days in each Month of 1845 upon which the Magnetic Declination 

was least irregular. • 


Jan. 

Kcb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sopt. 

Oct. 



d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

... 

d. 

3 

8 

4 

5 

2 

3 

5 

11 

6 

6 

6 

1 

4 

11 

5 

10 

3 

6 

14 

12 

10 

13 

8 

9 

6 

12 

6 

12 

7 

12 

15 

13 

15 

14 

12 

11 

8 . 

14 

8 

17 

9 

13 

16 

16 

16 

16 

13 

19 

16 

15 

12 

23 

26 

18 

23 

19 

22 

23 

14 

24 

18 

18 

13 

24 

27 

19 

26 

20 

23 

24 

15 

25 

31 

19 

31 

26 

28 

27 

30 

21 

24 

30 

20 

27 


TABLE VIII. — Hourly Means of Magnetic Declination for the Seven Days least disturbed in each 
Month of 1845, corrected so that the Moan of each Seven Days equals the Monthly Mean. 


Male. 
M. T. 

•Ian. 

Feb. 

March. 

April. 

May. 

J unc. 

J uly. 

Aug. 

8opt. 

Oct. 

Nov. 

Dec. 

Year. 

Ii. 

‘i'l" 



25° 

25° 

25° 

25° 

25° 

2f>° 

25° 

25*' 

2.5° 

r 

12 

1371 

12-6.3 

12-41 

09-85 

11-15 

10-61 

10-04 

09-80 

OOM 

09-71 

0908 

07-62 

10-55 

13 

1336 

13-79 

12-05 

10-21 

10-93 

10-89 

09-62 

09-13 

J19-43 

09-48 

09-02 

07-91 

10-48 

14 

13-69 

13-72 

1 1 -65 

10-08 

10-70 

10-14 

09-05 

09-52 

08-83 

09-74 

09-05 

08-15 

i 10-36 

15 

13-38 

i;b26 

11-28 

09-42 

10-^8 

08-96 

08-76 

08-98 

07-80 

10-05 

09-30 

08-22 

(ft)-97 

16 

13-51 

1 2-7!) 

11-33 

08-99 

00-50 

07-59 

07-81 

08-33 

08-07 

09-67 

09-12 

07-9-1 

j 09-55 

17 

13-38 

12-76 

11-31 

07-98 

08-05 

(*-26 

06-22 

06-73 

07-41 

09-51 

09-06 

08-07 

j 08-89 

18 

13-22 

12-80 

ll-?4 

07-66 

06-91 

05»ov/ 

05-89 

05-83 

06-93 

09-47 

08-77 

• 07-74 

08-50 

19 

13-25 

1 2-94 

11-26 

06-26 

06-13 

05.39 

06-14 

Off-60 

07-08 

08-91* 

08-46 

07-58 

; 08-25 

20 

13-68 

13-19 

11-14 

06-26 

07-24 

06-05 

07-30 

05-73 

07-80 

,08-64 

08-46 

07-63 

08-59 

21 

14-36 

13-77 

11-67 

07-51 

09-27 

08-n 

09-15 

08-33 

09-44 

09-32, 

09-09 

07-32 

09-78 

22 1 

1 5-32 

14-83 

12-85 

10-67 

12-23 

11-54 

11-50 

12-09 

12-01 

12-19 

ld-87 

q8-36 

12-04 

23 : 

16-42 

1 6-20 

15-34 

14-53 

15-11, 

15-37 

14-50 

15-15 

15-19 

14-36 

12-35 

09-92 

14-54 

8 i 

15-88 

16-95 

• 17-90 

18-02 

16-46 

f7-50 

1 6-84 

17-46 

16-94 

15-74 

12-44 

11-05 

16-10 

1 ! 

16-13 

17-00 

18-32 

19-62 

16-87^ 

’ 17-70 

17-65 

18-23 

16-71 

15-75 

12-2% 

ll-l9^ 

16-^5 

2 i 

15-11 

16.21* 

17-81 

18-25 

15-71 

17-37 

16-37 

17-2^ 

14-54 

14-07 

U-20 

10-59 

lS-37 

3 

14-98 

14-98 

16-18 

16-52^ 

14-39 

16-26 

15-22 

14-74 

12-41 

1 2-60 

10-26 

09-43 

14-00 

4 • 

14-46 

14-13 

14-05 

14-^9* 

12-84 

14-26 

14-15 

12-23 

10-98 

10-80 

09-97 

08-33 

12-59 

5 

14-05 

13-83 

1.3-05 

13-16 

11-63 

12-21 

»13-51 

10-28 

10-23 

10-70 

09-48 

08-24 

11-70 

6 

1 3-78 

13-43 

•13-26 

iT-^ 

10-99 

41-56' 

12-37 

09-52 

09-7.6 

10-06 

09-31 

08-28 

1 11-17 

7 

13-73 

13-31 

12-77 

1(^90 

10-94 

11-55 

11-75 

09-95 

09-75 

09-57 

08-76 

08-05 

10-92 

8 

13-46 

12-9^ 

1 2-39 

09-74 

11-28 

11-26 

11-51 

1 10-31 

0^7-97 

09-70 

08-56 

07-43 

10-71 

9 

13-05 

12-77 

11-76. 

09-93 

11*39 

11-22 

10-92 

10-41 

09-00 

09-55 

07-94 

06-81 

10-40 

10 

13-22 

12-20 

12-33 

10-*.4 

*11-25 

11-25 

10-26 

10-29 

• 09-49 

09-28 

08-42 

•i)7-Qf> 

19-43 

11 

13-05 

12-78 

12-14 

09-96 

11-20 

10-67 

09-94 

09-66 

09-18 

I 

09-44 

08-42 

•07-25 

• 

10-31 
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TABLE IX. — Variations of Magnetic; Declination with reference to the Moon’s Hour-Angle for each 
Lunation, for the Six Summer and Seven Winter Lunations, and for the whole Thirteen Luna- 
tions of 1845. « 


Moon'B 








IjUNATIONS. 







Hour- 

Auglo. 

Ipt. 

2 « 1 . 

ad. 

4tli. 

.5tb. 

6th. • 

7 th. 

8th. 

»th. 

10th. 

11th. 

I2tli. 

. 

13th. 

Sum- 

mer. 

AVin- 

ler. 

A"ear. 

h. 

0 

0.9'! 

017 

101 

0-68 

092 

250 

145 

1-51 

108 

203 

0-72 

MS 

0-96 ■ 

0-81 

055 

0.34 

1 

0.95 

O-Ol 

110 

154 

0.13 

227 

0.86 

158 

0.91 

2.60 

075 

0-58 

0.54 

0 - 7 ] 

052 

0-28 

2 

MO 

0.08 

0*09 

3. 01 

0.51 

1-99 

057 

1*75 

121 

205 

1-02 

193 

1-23 

0-97 

0-84 

057 

3 

000 

0.18 

1.37 

2.83 

023 

161 

0.21 

1 -35 

M6 

079 

0-89 

102 

0.80 

0-69 

03 1 

0-15 

4 

0.00 

1.20 

0.00 

3. 07 

0*17 

1.80 

072 

1-36 

M5 

1.07 

094 

0-88 

1.00 

0-93 

0.36 

029 

5 

0-9fi 

I'-K) 

1.12 

2-81 

0-85 

173 

04 5 

0.87 

176 

1.66 

121 

0.97 

0.75 

()-87 

0.75 

0-17 

f) 

0-64 

089 

0-71 

2-79 

104 

1-89 

0-89 

020 

180 

202 

0-94 

061 

0-25 

0.90 

041 

030 

7 

153 

0.77 

0.80 

2-20 

035 

1 30 

103 

065 

125 

2-32 

M3 

093 

125 

059 

0*80 

037 

8 

1 .00 

129 

1-07 

201 

000 

0.97 

075 

087 

0-78 

2.20 

0-88 

0-89 

091 

035 

0-90 

032 

9 

I'-IG 

1 .03 

1 -50 

0-()0 

00 1 

0.89 

124 

0.50 

0.(i0 

103 

107 

0-68 

074 

0-00 

0.62 

0-00 

10 

0.81 

13 3 

206 

1.08 

0.26 

0.53 

M2 

047 

131 

1 *03 

099 

096 

121 

0-29 

071 

0-20 

i 1 

1-29 

! Ml 

2.15 

1 93 

0.97 

021 

0-85 

1 .73 

117 

1*60 

123 

1 02 

1.23 

0.60 

0-92 1 

0.41 

12 

093 

125 

037 

186 

138 

0-00 

0-91 

0-00 

000 

2.61 

1.08 

0-98 

152 

014 

0.79 ' 

01 6 

13 

1.81 

071 ' 

2-31 

1-77 

135 

052 

M2 

022 

09 1 

2-28 

0-76 

0-76 

1.00 

043 

0 92 ! 

036 

1^ 

1-29 

0-13 

1-79 

1 83 

102 

051 

1*20 

081 

1 06 

1-61 

102 

0-61 

0.87 

0-63 

0.59 1 

0-28 

15 

M2 

l-JO 

1*38 

201 

0.96 

0.37 

0*18 

M9 

052 

1-70 

M6 

1.61 

MO 

033 

0-90 1 

03 1 

K) 

MO 

131 

0-81 

1.30 

1 4 1 

0.56 

0-26 

023 

091 

1.45 

M3 

M8 

0-67 

0-24 

0.70 

0.16 

J7 

1-83 

OOO 

0.57 

MO 

0.71 

0-83 

0.19 

0-57 

M5 

1-62 

0.11 

121 

0-68 

0-22 

0.15 

0.01 

18 

1-70 

0*30 

0.56 

217 

0.70 

O-OO 

055 

0.55 

1 38 

105 

1-01 

130 

0-00 

045 

0.39 

0-09 

19 

2. 20 

O.M 

1 .03 

2-87 

Ml 

030* 

0 00 ! 

025 

MO 

0.00 

05 1 

04)0 ! 

0-96 ! 

039 

0-28 

O-OO 

20 

20^1 

017 

M3 

2-53 

070 

Oil 

019 

0.43 

094 

1 30 

0-23 

158 ! 

005 

0-32 

0.17 

007 

21 

127 

0.25 

1 Ml 

2.00 1 0.97<f 

0 58 ! 

0-62 

005 

1-29 

• 0-77 

073 

120 ! 

0-66 1 

0-48 

0.10 

1 o-n 

22 

. 0 01 

1 .90 

1 0.33 

2-15 

|.09 

1 

1 0.85 

063 

177 

037 

0.00 

0-31 ' 

0 25 1 

081 

0.00 : 

04)1 

23 

1-23 

02 1 

i 1.9 1 

1.78 

093 


1 1-71 

137 

M3 

>•83 

0-37 

M9 

0-62 

' 0 93 

0.60 

1 0.12 

21 

i M2 

0.20 

t 

i O-IO 

215 

130 

2'I8 

i M7 

171 

^76 ! 2 22 

ih06 

• 

M2 

0-55 

123 

0-35 

! 0.13 


TABLE X. — Dilforeiu‘?\s oi’ the Hourly Me;ins of Westerly Deciination, as deduced from the whole 
Scjries, and tin; 8ov(Mi-Day Series selected in eacli Montli ; or Table V. rninffs Table Vlll. 


Milk. 

M.T. 

, ' 

l-’eh. 

Murcli. 

Apm. 

May. 

duiic. 


Aug. 

Sept. 

Oct. 

t 

Nov . 

l>ec. 

1 A" car. 

c ' 

12 

I. 6 O' 

- 130 

- M7 

+ 0 . 01 , 

- 1 -53 

- 0-48 

-050 

-1-32 

- M6 

- 1 . 97 . 

-064 

- 0-98 

- 106 

13 

- M9 

- 1-29 

-0.85 

[r-04)2 

- 1 72 

- 093 

-093 

-121, 

- 162 

-0-89 

-029 

-Ml 

- 1 08 

14 

- l'.72 

-0-88 

+ 0.54 

-277 

- 1 02 

-0.61 

-074 

+ 005 

-059 

- 1-35 

+ 0.43 

-04 2 

'-076 

15 

- 1.67 

1 + 0.05 

-0.13 

-0*79 

- 0*80 

-o-u 

+ 0.79 

0.()0 

-yi.62 

-052 

-019 

- 033 

- 036 

16 

-058 

+ 0-20 

1-1.04 

jM .32 

- 101 

-0.30 

1 + 0.67 

-1-05 

,+ 0-03 

-0*68 

- 0.43 

+ 0.70 

-013 

17 

+ 009 

- 023 

+ 0-10 

+ 0-87 

-072 

-030 

I+M5 

-0.16 

+V).42 

+ 0-51 

- 0.49 

-028 

+ 008 

18 

+ 1-25 

+ 0.37 

+ 003- 

+V).41 

- 0 66 

-012 

+ 1-01 

+ 0.39 

+ 1 .98 

+ 0.70 

+ 0.37 

+ 0.47 

+ 051 

19 

i+ 1.59 

+ 0-29 

0-00 

+ 0.()4 

-0-16 

+ 0.44 

+ 043 

+ l.-^5 

+ 1.65* 

+ 0-66 

+ O'Sl) 

+ 064 

+ 068 

•j() 

,^1*49 

+ 0-56 

+ 0.36 

+ 03 5 

+ 0-63 

+ 0.79 

+ 016 

+ 2.59 

+ 2-60 

+ 041 

+ 087 

+ 0.82 

+ 1.00 

21 

+ 1-40 

+ 0-82 

+ 0.69 

+ 0*78 

+ 0.59 

+ 105 

+ 0.37 

+ 1-75 

+ 1.94 

+ 059 

+ 1-28 

+ 0-98 

+ 102 

22 * 

+ 125 

+ 0.73 

+ 0.91 

+ 0.79 

+ 0-88 

+ 0-83 

+ 016 

+ 0.37 

+ 1.43 

+ 024 

+ 0-90 

+ 1 .06 

+ 079 

23 

+ 061 

+ 1 *38 

+ 107 

+ 0.46 

+ 0-98 

+ 071 

-0-25 

+ 0-58 

+ 079 

+ 0-57 

+ 036 

+ 099 

,+ 0.68 

0 r 

■hi -49 


+ MS 

+ 0.19 

+ 1 .38 

+ 024 

-027 

+ 0.58 

+ 0.77 

+ 0-56 

+ 095 

+ 101 

+ 0-80 


+ 1-50 

r+ 1.64 i + 1.64 

•+0.07 

+ 1,-52 

+ 020 

-022 

+ 0.(9,> 

+ 0.55 

+ 0.49 

+ 0-76 

+ 110 

+ M7 

+ 0-88 

£ 

+ r .46 

+ 133 

1+1.37 1 

f- 0 . 4 1 
‘+0.04 

+ 1-89 

+ny.i6 

+ 0.51 

+ 1-06 

+ 135 

+ 1.48 

+ 0-64 

+ 101 

3 

l‘ 

+ 101 

+ 0.55 

+ 1.33*: 

,-f 1-23 

-0*40 

+ (f4i:W 

+ 0-66 j 

+ 0.72 

+ 103 

+.110 

+ M2 

+ 0-75 

1 + 1-07 

+ 0-96 

+ 1.09 

+ 0-08 

,+ 1.10 

-002 

+ 029 

+ 101 

006 

+ 090 

+ 0-28 

+ 070 

+ 062 

5 O.OK 

-•o.oy’ 

- 0 36 

- 034 

+ 037 

+ Qi^8 

-04 5 

+ 078 

-026 

+.0-09 

-026 

-046 

-0*07 

6 1 

+ 018 

- M2 

- 1.59 

0 58 

+ 012 

-001 


-0.‘i3 

-t1-27 

+ 0-78 

-0.08 1 

- 1.19 

‘-0.56 

7 

-1.20 

- 1.32 

- 100 

‘-0»85 

-Oil 

-0-19 

'-0-12 

- 067 

-12^ 

+ 0*87 

-127 

-0-92 

- 0.70 

h 

-1.07 

- 1 .37 

-0.80 

- 0.64 

-053 

-002 

-0-89 

-0.63 

-233 

+ 0-17 

-1.22 

- 1.39 

-0.89 

9 ' 

- 1-48 

- 104 

- 172 

-024 

- 1.09 

-031 

,-0-76 

- 185 

-t.62 

^ 1.37 

-1.09 

-0-87 

-112 

10 

- 1.54 

-084 

-122 

+ 008 

-0-47 

- 0.49 

t.-o.ii 

:-2.32 

- 141 

- 1-84 

-253 

-093 

- M3 

11 

- 2 37 

1 

-078 

-044 

+ 052 

I-0.82 

i 

-0 36! 

- 0 . 34 ! 

- 120 

-168 

-2-35 

- 123 : 

- 132 

- 1.03 
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TABLE XI. — Mean Difference of a Single Observation of the Magnetic Declination, from the Monthly 
Mean at the corresponding Hour, for each Civil Day and Week in 1845. 


Civil 

Day. 

Jan. 

Feb. 

March. 

April. 

May. 

J uno. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1-57 

1.04 

132 

M3 

3.00 

t , 

[1-94] 

M5 

323 

1-94 

133 

2-51 

107 

2 

1-91 

[1-55] 

[1.751 

MO 

1 .35 

122 

104 

253 

321 

092 

[2-07] 

1.51 

3 

1-35 

113 

1-27 

1.49 

106 

Ml 

M4 

[2-0()l 

2-71 

1.04 

201 

505 

4 

1-53 

1.20 

1*47 

130 

[1.«.3] 

214 

142 

253 

1.88 

M2 

145 

3-10 

5 


239 

130 

0.91 

1 132 

093 

073 

1-95 

1.55 

[1-22] 

3.40 

2-16 

6 

171 

1.81 

1.54 

[1-24] 

M5 

0-73 

[1-38] 

M2 

133 

1 .55 

131 

100 

7 

1.18 

1-20 

132 

MO 

l-Ol 

1.42 

153 

140 

[1-92] 

0-98 

304 

[1-52] 

8 

1.79 

0.94 

124 

135 

072 

[1-30] 

1-71 

2.04 

293 

1-09 

l-(i9 

0-89 

9 

4-04 

[1.13J 

[1-29] 

0.99 

072 

203 

173 

2.01 

1-73 

3.01 

[1-65] 

121 

10 

3.82 

130 

1-08 

0-90 

0.81 

105 

J .59 

[1-75] 

210 

302 

123 

077 

1 1 

170 

0.95 

107 

Ml 

[1-00] 

102 

1-29 

115 

122 

140 

i 52 

0-80 

12 

[2-281 

0.53 

152 

0.83 

MO 

0-77 

MO 

1. 84 

• 1.21 

[1-97] 

MO i 

M2 

13 

1-70 

1.28 

1-78 

[1-98] 

Ml 

138 

[1-20] 

140 

1-39 

142 

0-98 

3.77 

11 

121 

MO 

271 

0.47 

1.49 

135 

121 

1-00 

[1.37] 

1.47 

1.03 

[1-91] 

15 

1-23 

1-24 

154 

102 

1-90 

[1.09] 

125 

1-83 

1-50 

145 

102 

2-60 

10 

1 1-38 

[1.22] 

[1.90] 

093 

l-OI 

001 

0-78 

1-35 

0*70 

0.93 

[1.07] 

1.50 

17 

' l-Ol 

103 

201 

S Ml 

1 .34 

M9 

120 

[1.50] 

212 

230 

2-90 

1*02 

IS 

1 1.11 

0.95 

135 

1-81 

[1.00] 

121 

100 

242 

2-70 

128 

2.13 

DOS 

19 

i [:i-00] 

1-05 

1.99 

2.07 

253 

0.49 

149 

0*85 

1-71 

[2.2.5] 

1.88 

095 

20 

1 5 05 

178 

2-02 

[1.50] 

1-21 

100 

[Ml] 

087 

1 .00 

234 

121 

1*22 

21 

1.80 

3. 50 

132 

172 

101 

1-88 

096 

1.27 

[1.89] 

4.8O 

174 

[M8] 

22 

: 135 

2-01 

M7 

1-22 

1.70 

[14)5] 

053 

1 -23 

1*39 

1.81 

M2 

1.04 

23 

1*08 

[2.99] 

[2.38] 

l.()4 

0-92 

0-78 

140 

170 

1.92 

130 

[117] 

1.24 

24 

207 

5.15 

3.72 

2.10 

1..I4 

M2 

2-15 

[l.»5] 

1.91 

139 

1.28 

0.98 

25 

2-39 

2-92 

2*50 

2.07 

[‘•17] 

1-03 

5-58 

1-34 

5.17 

1.80 

179 

. 0 93 

2li 

: 

2-38 

2-90 

1.29 

MO 

004 

099 

1-08 

2*13 

[1.29] 

1.04 

0.97 

27 

! 2-31 

2-74 

2*00 

[B»n 

097 

> 0 58 

[1.97] 

0-90 

3.O8 

0.94 

1.59 

0.71 

28 

1 1.81 

243 

207 

3.51) 

Ml 

1 

• - 

M5 

1 1-24 

[2.07] 

1-29 » 

1.47 

1 [1.45] 

29 

1 1.11 


1-89 


0.85 

[1.32] 

102 . 

4.43 

1*79 , 

l.()I 

257 

j 1.89 

30 

1 .77 


[1-55] 

173 

2- 1 0 

. 2 00 

093 

, 3-78 

1.02 

1.03 

[2.21] 

2-17 

31 i 

1-18 


l-ll i 


JIO 


100 

[2.88] 

» 

2-05 . 
V 

9 

! 205 

! • 


TABLE Xll. — Mean D/fference of a Single Ofiservatioii of the Magnetic Declination from^the Monthly 
Mean at the corresponding Hour, with reference to the Mooirs Age and DeclinaAion, fpl* 1846. 


Afoou's 
Age. • 

Mean ^ 

I )iffercnce. 

t 

• 

• 

Moon's 
, Age. 

Mean 

DilfiU’ence. 

After j 

iMoon ! Mean 
^farthest j Difterence. 
Nortli. i 

i 

After 

Moon 

farthest 

North. 

Mean 

Dift'ereiice. 

Day. 

1.^7 

r>iiy. • 

/ 

nay. 

1 

f>a\. 


15 

9 

157 

9 

I -38 

M 

155 

16 

172 

1 

1-78 

1 

1.71* 

15 

138 

17 

l-Ol 

2 

1-72 

! 2 

1-89 

10 

144 

18 

203 

3 

134 

3 

233 

17 

2-32 

19 

1-84 

4 

182 

4 

1-79 

18 

173 , 

20 

202 

5 

162 

5 

2-09 

1 19 

1-92 

21 

2-28 

4^ 

1-67 

•Q 

•1 .80^ 

20 

• 1-40 

22 ! 

1.09 

7 

144 

. 7 

1.93 

\1 

129 

,23 

140 

1 « 

•2.11 

8 

2.(\1 

23 

157 

24 

1-87 

• 9 

1-60 

9 

1.9f) 

23 

1^*1 . 

25 

• 1-78 

1 10 

1.32, 

•10 

1-90 

24 

122 

20 . 

1.81 • 

n 

1.40. • 

11 

157 

^15 

1.44 

27 

l.t)9 

12 

175 

12 

1.48 

• 2!)* 

143 

28 

/.75 J 

13 

147 


185 

27 

M8 

29 

M.65 1 

14 

148 • 
L 

13 1 
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Results or Makerstoun Observations, 1845. 


TABLE XIII. — Mean Difference of a Single Observation of the Magnetic Declination from the 
Monthly Mean at the corresponding Hour, for each Hour in each Month of 1845. 


Mak. 
M. T. 

<Tan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

ii. 

12 

312 

261 

1.88 

217 

231 

0.86 

Ii64 

206 

/ 

2-59 

233 

134 

1-58 


Mi 

352 

2.65 

303 

2-20 

2-21 

114 

1.49 

223 

1*98 

2.10 

M3 

1*59 

2.11 

14 

2-35 

1*82 

240 

5 13 

136 

1.04 

159 

2.29 

2-41 

204 

166 

Ml 

2.07 

15 

3-18 

1.21 

2.44 

2.62 

1-66 

Ml 

129 

1.92 

2.42 

183 

1-58 


1-86 

Hi 

206 

1-36 

1-99 

1.50 

0-95 

1-27 

1-95 

1*41 

1-68 

1.03 

1.36 

145 

150 

17 

J-29 

1-09 

1.46 

156 

127 

1.38 

2-47 

1-09 

1-98 

136 


0.72 

137 

18 

1-41 

138 

095 

128 

M3 

1-28 

193 

1-38 

257 

137 

M7 

Ml 

1.41 

19 

1-56 

0-71 

006 

1-35 

1-22 

132 

158 

230 

207 

1.34 

1.09 

099 

1-37 

20 

156 

1-28 

1.41 

0-93 

1-83 

1.50 

152 

3.13 

2-81 

1.45 

1.50 

1.23 

1-68 

21 

1-34 

133 

1.57 

084 

1-44 

147 

186 

237 

2.02 

1-80 

215 

1-31 

1*62 

22 

1-27 

126 

].28 

0.87 

153 

135 

157 

].88 

1.69 

1.49 

1.93 

137 

146 

23 

1-40 

1-60 

128 

0-83 

173 

178 

145 

1.46 

152 

153 

155 

1.65 

1-48 

0 

;i-40 

1-58 

1*24 

134 

1-77 

1.40 

1-30 

M6 

1.48 

147 

1.97 

HSO 

1-52 

1 

L81 

1-89 

1.39 

148 

2-02 

1-54 

146 

2-03 

1.59 

1.85 


2.10 

1.76 

2 

il-77 

1.47 

1-46 

152 

222 

1.47 

1 1.30 

1.94 

153 

1.96 j 

2.04 

1.88 

1-71 

3 

1-55 

2-34 

137 

1.60 

175 

1-70 

1..38 

194 

1.87 

181 

1.82 

2-02 

176 

4 

1-20 

167 

1-24 

1-37 

1-71 

1-42 

1 MO 

1-69 

154 

1-33 

2-52 

158 

153 

5 

1G4 

1.90 

1-70 

MG 

MO 

].23 

I 0-91 

1*17 

1.10 

123 

2-67 

]-73 

14 6 

6 

1*52 

3*40 

2-61 

1.50 

0-87 

0-78 1 

0.96 

2-55 

243 

0.66 

133 

3.45 

1 84 

7 

246 

3.02 

1-95 

M7 

0-78 

0-75 

0-92 

130 

2-38 

0.64 

2.38 

153 

1 63 

8 

1-90 

2‘52 

1-64 

2-20 

0*92 j 

O-GO 

1*02 

0.89 

2-50 

0*82 

1.48 

239 

1.58 

9 

2-79 

2-46 

3-25 

1-60 

1-22 I 

0-70 

1-36 ! 

2.57 

2-65 

236 

1.67 

194 

2-05 

10 

2-62 

159 

255 

1-21 

0-88 j 

0-79 

0.68 j 

1 .99 

2. 23 

2.80 

2.90 

193 

185 

11 

♦ 

3.68 

I..39 

1.55 

1-39 

126 1 

1 

092 

MO 

1.63 

240 

3 . 20 

1-84 

171 

1.84 


TABLE XIV. — Number of Positive and Negative Difi’enenees which occin* between the limits of 


successive Minutes, for each Month, and fou the Year 1845. 


Mouth. 

i 0' 

1 to 

1'. 

I' 

to 

0 ". 

t 

*2' 

to 

S'. 

3' 

to 

4'. 

1 *4' 

• to 

5'. 

r>' 

to 

(/. 

(>' 

to • 
7'. 

7' 

to 

8'. 

8' • 
to 

9'. 

9' 

to 

10'. 

10' 

1 tl> 

! If/. 

15' 

to 

20'. 

20' 

to 

25'. 

25' 

to 

30'. 

Above 

30'. 

Tan 1 

121 

90 

92 

27 

11 

5 

1 

2 

2 

2 

I 

... 





130 

85 

33 

11 

5 

4 

4 


5 

2 

4 . 

3 


3 



114 

107 

41 

16 

11 

9 

2 

*2 

1 


2 

♦* * * 





‘120 

87 

22 

15 

6 

5 

2 

3 

2 

2 

3 

2 

2 



March I "*■ 

135 

115 

n 

27 « 

4 

3 

. 4 

2 


... 

1 ' 

... 




\ 

126 

64 

42 

13 

11 

6 

7 

8 

2^ 


2 

J 


* 


AT^Y.n J ■t" 

146 

112 

44 

23 

7 

5 

3 


« 


1 

4 . 





117 

70 

34 

12 

2 

3 ‘ 

, 5 

. 1 

1 

' 2 

K 

1 

1 


1 

TVrnv / 

171 

111 

35" 

14 

3 

3 

1 

2 

1 * 

r 1 

3 





.uay < _ 

134 

83 

43 

, 27 

6 

4 

3 

1 


... 

2 

.... 




Juno i ^ 

160 

72 

27 

15 

7 

3 

2 

1 C 

... 

•1 


... 




* 1“ ^ 

- 162 

97 

40 

10 

3 


1 


f .. 

... 

... 

... 




July 1 + \ 

147 

124 

29 

5 

4 1 

1 1 

1 

1 

3 

... 

4 

1 





163 

94 

35 

20 

9 1 

2 1 

1 

1 

1 

... 

2 

... 





120 

120 

31 

18 1 

10 

8 

8 

2 

3 

1 

1 

1 




Aug. 

113 

86 

42 

32 


7 

3 

3 


... 

3 

1 

1 


... 

Soul i ^ 

• 97 

*108 

61 

"32 


3 

4 

1 

7 

... 

2 

... 





108 

72 

65*. 

2< 

b 


9 

3 

Q 

... 

5 

1 


' 1 


Oct' i + 

123 

93 

46^ 

24 

8 

5 • 

3 

2 

1 

1 

3 

... 





168 

. 98 

42 

13 ‘ 

2 

3 

3 

”1 

3 c 

2 

2 


2 




•120 

*78 

43 

19 ‘ 

1 7 

8 

4 

2 

3 

... 

4 





X^OV. \X 

126 

98 


27 

8 

3' 

2 

2 

1 

2 

" 2 



• • ft 


Dec. / 

147 

no 

^7, 

,19 

5 

4 

;3 

1 

•3 

1.. 

...• 

1 




; 1 — 

153 

108 

20 

6 

7 

4 

5 

3 

1 

1 

2 

5 




VoftT* *'/ + 

1601 

1240 

535 

239 

86 

57 

38 

18 

26 

« 6 

V22 

3 

i ... 

• • ft 


X ear < 

1652 

1042 

459 

210 

75 

43 

t 

31 

18 

11 

‘30 

14 

6 

4 

1 
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TABLE XV. — Number of Positive and Negative Differences which occur between the limits of 

successive Minutes, for each Hour in 1845. 



MAG. AND MET. OBS. 1845 'i^TD IPdC. 
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Results qf Makerstoun Observations, 1845. 


TABLE XVI. — Number of Differences in 1000 (without reference to sign) which occur between the 
limits of successive Minutes, for each Month, and for the Year 1845. 


Month. 

0' 

r. 

r 

to 

2', 

o' 

to 

3^ 

3' 

to 

4'. 

4' 

to 

ry. 

5' 

to 

G'. 

6' 

to 

7'. 

7' 

to 

8', 

8' 

to 

9'. 

9' 

1 to 
10'. 

I 10' 

to 

15'. 

15' 

to 

20'. 

20' 

to 

25'. 

25' 

to 

30'. 

Above 

30'. 

January 

:i87 

270 

193 

59 

25 

14 

8 

n 

11 



■ 


■ 

■ 

February 

400 

337 

109 

54 

30 

24 

7 

9 

5 





■1 

B 

March 

418 

287 

116 

04 

24 

14 

18 

16 

6 





H 

B 

April 

470 

292 

125 

50 

15 

13 

13 

2 

2 

3 


mm 



mm\ 

May 

471 

299 

120 

03 

14 

11 

0 

5 

2 

2 

1 8 





June 1 

537 

282 

112 

42 

17 

5 

2 

... 




... 


• • • 


July 

478 

330 1 

99 

39 

20 

5 

3 

3 

! 

... 

1 0 

2 

. • . 

... 


August 

377 

330 

117 

80 

29 

24 

18 

8 

5 

2 

6 

3 

2 

. . . 


September 

329 

288 

202 

90 

27 

8 

21 

0 

14 


11 

2 

... 

2 


October 

449 

295 

130 

57 

1 5 

12 

9 

5 

0 

5 

8 


3 



November 

410 

293 

140 

77 

25 

18 

10 

7 

7 

3 

10 

... 





December 

403 

1 

336 

88 

39 

19 

12 

15 

6 

6 

3 

3 i 

9 


... 


Year 

4;i;i i 

1 

304 

! 

132 

00 

2^ 

13 

11 

7 

6 

2 

1 

2 

1 

1 

... 


lABLE XVII. — Number of Differences in . 1000 (without rererenee to sign) which occur between tlu 

limits of successive Minutes, for each Hour bi 1845. 






Horizontal Component of Magnetic F^ece, 1845. 
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TABLE XVIII. — Mean Values of the Variations of the Horizontal Component of Magnetic Force, 
the whole Horizontal Component being Unity, for each Civil Week-Day and Week of 1845. 


Civil 1 
Day. 1 

Jan. 

Feb. 

March. 

April. 

May. 

J uue. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


0*(10 

(KH> 

o-oo 

c-uo 

0-00 

(HK) 

0Mh> 

OMM) 

im 

0*00 


(>•00 

1 

4170 

4890 

4750 

5030 

4479 

[5555] 

5503 

5999 

4997 

5107 

5061 

6035 

2 

•18;} 1 

[490;}] 

[50.'} 1] 

5300 

4827 

5029 

5(>38 

5290 

4123 

5120 

[55481 

6048 

3 

5181 

.'■>141 

5158 

5114 

4882 

5471 

5007 

[5:}64] 

4870 

5191 

5456 

6497 

1 

5307 

5090 

5352 

5025 

[4927] 

5792 

5897 

4980 

1759 

5405 

5407 

3591 

5 

[5:}(i8J 

519.} 

5320 

5031 

5131 

5593 

5880 

5107 

5118 

[5192] 

5305 

5053 

6 

5573 

4385 

5327 

[5144] 

5083 

5748 

[5701] 

5120 

5005 

5010 

5828 

5112 

7 

5045 

4981 

5523 

5249 

51 55 

5809 

5824 

5383 

[5028] 

5018 

5104 

[5359] 

8 i 

5009 

4987 

5279 

5007 

5129 

[5772] 

5077 

5103 

4739 

5701 

5782 

5743 

9 \ 

4095 

[1938J 

[5218] 

5373 

5408 

5099 

5;}20 

5300 

5127 

5:189 

[58411 

6100 

10 : 

3005 

5005 

5030 

5i.‘}:} 

54;}C 

0199 

5477 

[5124] 

5122 

4445 

5990 

0278 

11 : 

1970 

5080 

5005 

5200 

[5520] 

5580 

5138 

5352 

5372 

5193 

0023 

0334 

12 i 

r IGSGl 

5179 

5;) 21 

5500 

5010 

5100 

5708 

531 1 

53 17 

[5330] 

0011 

5990 

13 

•1812 

5300 

5 1 02 

[ 4025] 

5025 

4999 

[5082] 

0003 

5208 

5095 

6187 

5100 . 

11 

5309 

5314 

5082 

2008 

5552 

5419 

5790 

5880 

[5310] 

5003 

0238 

[5707] 

15 ii 

1 5327 

5317 

4957 

! 4714 

5100 

[5322] j 

5880 

5085 

5218 

5597 

0311 

5501 

10 ' 

5100 

[5307 1 

[1981 J 

1829 

5132 

5580 ' 

5739 

5390 

5501 

5250 

[5811] 

5070 

17 

i 5383 

5383 

1833 

1781 

5119 1 

5150 

5771 

[5107] 

5331 

5010 

5400 

5575 

18 ‘ 

I 5230 1 

5305 

5113 

5J21 

[5:}20] 

' 5340 

5500 

! 4932 

1703 

5737 

5309 

5000 

19 

: i 1.9711 

5J50 

1712 

5019 ! 

4789 

1 5744 

5853 

! 5390 

1701 

[5310] 

5541 

0005 

20 i 

i 3002 

5901 

1803 

1 18311 

j 5518 

5853 

[5009] 

1 5517 

1719 

5702 

5897 

0289 

21 


; '1718 

! 1817 

1332 

5214 ' 

5003 

5373 

5375 

[521.3] 

1585 

5912 

[()20<)] 

22 i 

5217 

4003 

! 4803 

1507 , 

i 5101 1 

[5774] 

>502 

j 5800 

5350 

1908 

5998 

0180 

23 

5019 

|47(i2J 

1 [4707" 

5158 

5509 j 

5719 

5917 

I 551 0 

5032 

5112 

[0165] 

0500 

21 

1037 i 

lai 2 

1719 

5107 

502!) 

! 5700 

5809 

[5543] 

0220 

5390 

'5991 

0300 

25 

■ 1883 ! 

.1179 

1180 

'I9<j0 

i55:^)| 

i 5905 

4320 

j 5o7?) 

4704 

5141 

0558 

04^1 

20 

, .19551 i 

1198 

1880 

5 Or! 1 

51 70 

; 5101 ! 

5 1 09 

; 5917 

1550 

[5500] 

0032 

0525 

27 

503!/ ! 

ISSlT 

IjIO i 

1 1800] 

5715 

: 5980 

[5221] 

! 1912 

1700 

5097 

0579 

0213 

28 j 

5033 j 

! 1708 

5091 ' 

' 1305* 

5933 

! ,5705 

5222 

i 5103 

[4809] 

6052 

5810 

[0163] 

20 '! 

5121 

1 

.1917 j 

1 11^2 

f 5902 

i 

5201 

1 5812 

4904 

50!)5 

. 5498 

0211 

30 

15 12 

1 

,19711 ' 

' 5022. 

50;}8 

1 .5912 

; 5001 

1 1210 

5183 

t 0002 

[0008] 

5897 

, 3 1 

i557 ( 

! 

i 

1 50 


4900 

1 • 1 

1 5083 

1 [1904] 

» 

5910 


1 5017 


XIX — Mcnn \ amitions oi' the Ho^’izontal Com]H)iieTit of Ma<:;jiotie Force, after eliminat- 
iiej; Scrul:‘r 0]iah<j;e with reference »to the Moon’s A^e, Declination, and Distanpe from the 
fhn tiL ter ISFi. 


• 

Moon s 
Age 

:n*( ills 
(tl‘ j 
/.UlltllJ 

Moon 'if 
Ago, 

'vriitt.ions 

otllori- 

(‘oi:ip(.)iH'i)t„ 

Ajrnr 

liii-Miost 

-’•(/(•th. 

\ Jirin.tioiis 
of Hori- 

(Vmiponent. 

After 

ft’rf’l.hosJ 

North. 

Miriiitiona 
of Hori- 
zon till 
(Unnponent. 

1 — 

I Jleforp 
' iiiul 

j nfi.cr 

I I 

MiriationB 
of Hori- 
zontal 

('omj)oncnt. 

BefcA’c 

and 

after 

Apogee. 

Variations 
of Hori- 
zontal 
Component. 

J >;i \ 

O'lic 

|»iiy. 

(l-Oil 

JM.'.. 

(HMI 

I>;iv. 

ll-UO 

; " • f 

1 >,’l V. 

0-(M) 

Dav. 

(1-00 

1' 

0211 

0 

('311 • ; 

t) . 

0441 

14 

0197 


0209 

7 

0377 

. It: 

0250 

1 

0239 ! 

1 

0.381 

15 

0503 • 

o' 

0321 

li 

, oifeo 

IV 

02.11 

2 

0111 

2 

0143 

10 

0510 

5 

0241 

5 

0410 

18 

0101 

.3 

0205 

.3 

0209 

17 

0329 

1 

0315 

4 

• 0393 

19 

0200 

1 

0.370 ! 

4 

0312 

18 

0000 


0177 

3 

0305 ’ 

20 

0*211 

5 

0135 

i 

0249 1 

1 19 

0310 ! 

• 2 

02^9 

• 2 t 

• 0437 

21 

0118 

0 

0291 


0227 

I 20. 

0*il39 

1* 

•0123 

1. 

0344 

22 

* 0230 

7 

0216 

7^ 

0150 1 

21 

0394 • 

S 

0482 

A 

C«91 

23 

0330 

8 

0000 

8 

i 0213 

2^ 

0426, 

!• 

0124 

1 

[]2.}0 

24 

0217 

9* 

0200 

V 

0280 1 

! 23 

0370t i 

2 

01.07 

2 

0095 

25 

0199 

no 

0399 

10 

0258 

24 

0429 

3 

0000 • 

*3 

•0253 

20 

(1131 

11 

0307 ' 

#11 , 

o:i9i J 

X 25 

0490 

tl 

0227 

4 

03fb 

27 

0370 

12 

0291 • 

12 

0332 

• 2(i 

0180 

• 5’ • 

1 0358 

5 

0171 

28 

0409 

13 

031J> 

13 i 

0331 

27 

0464 

■ ^ 1 

0311 

6 

0S55 

29 

0372 

14 

03i0 

1 

t 1 


• 

i ' 


7 1 

1 1 

0234 i 

7 

' 0294 
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Results^of Makerstoun Observations, 1845 . 


TABLE XX. — Diurnal Ran^^e of the Horizontal Component of Magnetic Force for each Civil Day, as 
deduced from the Hourly Observations, with the Mean for each Week in 1845. 


(Jivil 

Day. 

.1 an. 

Ffth. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov,. 

Doc. 



(i-i) 

o-o 

(1-0 

00 

0*0 


0-(i 

0-0 

o-o 

o-o 

0-0 

0-0 

1 

0157 

0203 

0174 

0330 

0002 

[0377] 

0435 

0120 

0476 

0281 

0533* 

0148 

2 

0151 

[02181 

10222] 

0290 

0252 

0242 

0472 

0386 

0588 

0328 

[0299] 

0249 

;j 

0081 

0183 

0220 

0420 

0358 

0351 

0354 

[0177] 

0487 

0309 

0260 

3538 

1 : 

007H 

0104 

01 HO 

0417 

[0111] 

0340 

0308 

0745 

0889 

0330 

0221 

1193 

r> , 

[01I1»] 

0252 

0172 

0431 

0409 

0138 

0323 

0148 

0407 

[0341] 

0343 

0262 

li i 

0095 

0H70 

0193 

[0131] 

0100 

0384 

[0377] 

0445 

0410 

0415 

0200 

0221 

7 

0225 

0182 

0227 

0173 

0118 

0427 

0209 

0340 

[0506] 

0312 

0358 

[0349] 

S 

• 0088 

0134 

0209 

0386 

0412 

[0440] 

0582 

0508 

0540 

0310 

0150 

0146 


l(iS7 

[0215] 

r02H2( 

0472 

0147 

0526 

0308 

0127 

0408 

0727 

[0203] 

0123 

10 

1 H75 

0221 

0315 

0307 

0405 

0511 

0421 

[0395] 

0316 

0093 

0127 

0150 

n ! 

0109 

011H 

0214 

0344 

[Ollfi] 

0385 

0451 

0370 

0347 

0308 

0210 

0130 

12 i 

(OfiGlJ 

021 1 

0172 

0347 

0339 

0454 

0398 

0353 

0399 

[0101] 

0171 

0231 

13 1 

02H0 

OH 25 

0211 

[0872] 

0427 

0340 

r0403 1 

0374 

0423 

0265 

0153 

0336 

H 

0219 

0127 

0340 

3512 

0109 

0307 

0477 

0392 

[0375] 

0207 

0154 

[0245] 

15 

0259 

0105 

0351 

0398 

0513 

[0377] 

0301 

0699 

0319 

0209 

0101 

0392 

10 

0120 

[0170] 

[o;iioi 

0297 

0799 

0310 

031 1 

0521 

0319 

0311 

[0260] 

0150 

17 

02()H 

, 0211 

0323 

0351 

0009 

0.374 

0377 

[0513] 

0445 

0378 

0054 

0230 

18 

0218 

0118 

0447 1 

0113 

[0578] 

0414 

! 0304 

0145 

0545 

0328 

0215 

0300 

10 

[0479] 

0107 

0332 

0083 

0599 

0350 

0377 

0503 

0320 

[0359] 

0190 

0101 

20 

1715 

0H75 

0008 

[0109] 

0175 

0473 

[0418] 

0519 

0330 

0270 

0111 

0115 

21 

i 0100 

OHOO 

0389 

05 10 

0111 

0414 

0493 

0175 

[0390] 

0105 

0188 

[0157] 

22 

0501 

0H78 

0307 

0110 

0193 

[0101] 

0434 

0102 

0308 

0155 

0302 

0113 

2;{ ! 

! 0HH5 

[OIHO] , 

[0488] I 

0409 1 

0380 

0138 

0102 

0337 

0301 

0213 

[0182] 

0153 

21 I 

0152 

0027' 

0559 i 

' 0599 1 

0573 

0131 1 

0179 

[0388] I 

0490 

02«2 

0153 

0132 

25 ; 

0H78 

0100 

0528 

0019 

[0104] 

0200 1 

0^13 

0300 ' 

0872 

0335 

0210 

0113 

20* 1 

[017H] 

0190 

0475 

0571 

0312 

0128 

0311 

0141 ; 

0308 

[0203] 

0099 

0119 

27 

0479 

OHOO 

0487 

[0588] 

0337 

0319 

[04’18] 

0308 1 

0571 

6158 

0139 

0230 

28 


0209 

0271 
()':is 1 

0875' 

0321 

0473« 

0389 

, *0371 ' 

[0130] 

0133 

0508 

[0197] 

29 

08HH f 


0381 

0311 

L^i^.] 

0337 

i 0770 

1 0200 

0140 

0323 1 

0172 

HO I 
HI 

0277 
()2H1 
_____ * 

I 

1 

(0347] 
031 1 

f 

0180 ' 

051^^5 

0427 

0490 

0329 
01 1 9 

I 0588 

1 [05171 

0250 

0182 1 
0250 

[0817] j 

0370 

0118. 


'rABIiE XXI.' Means of the Diurnal Ranges of the* Horizontal Component of Magnetic Foi'ce, 
witli reference to the Moon’s Age jtnd Declination, for 1845. 


MoonV 

Ago. 

9j 

iMoan 

1 lunge. 

< 

Moon’s 

Age. 

Mean 
Ran 1 ^ 0 . 

vXfto.r 

Moon 

furthost 

NoVlh. 

Mean* 

Range. 

* # 

After 

Moon 

farthest 

North. 

Mol n 
Range. 



Dav. 

(K»0 

Dry. 

«»•(((» 

I *ay. 

<)'•()(» 

15 

3538 

6 

.3310 

0 

• 3181 


3731 

10 

3970 

J 

5101 

J 

4.183 

15 

3281 

17 

3895 

2 

4401 

2 

3037 

16 

3210 

18 

1513 

3 

3537 

3 

0304 

17 

7304 

19 

3945 

4 

0005 i 

4 

3565 

18 

4982 

20 

3485 

5 

3907 

5 

4209 

19 

3286 

*21. 

4^53* 

6 

3315 

0 

3890 

20 

3433 

22 

3111 ' 

* y 

f:ff22 

7 

4i59 

21 

3301 

23 

yioi 

8 

5904 

8, 

4008 

22 

3135 

. 21 

3582 

' 9 

3205 

9 

3937 

23 

342*2 

25 

2990 

* 10 

3390 

10 

3911 

24 

2731 . 

20 

31,25 

11 

33h4 

n 

3126 

25 ' 

3276 

27 

,287r^ 

12 

4043 V 

1 12 

5486 * 

•26 

* 3119 

28 

2950 

13 

3393 

13 

3461 

27 

3194 

29 

3340 

14 

3536 

«i 


« 

V 
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TABLE XXII. — Hourly Means of the Scale Readings of the Bifilar Magnetometer, corrected 

For Temperature, for each jMonth in 1845. 


1 Moan Time. 

II 

11 

1 1 

1 1 


I 1 1 j 




— 

!i I 

'i| Jan. 

Keb. J March, j April. 

May. 

June, j July. Aug. i Sept. { Oct. 

Nov. 

Dec. , Year. 

Gott. 

Mak. 

i! 

i i 


Jill 



li. 

h. 

S.*. hiv. 

Si-. Oiv. Si‘. I>iv. ‘ Sc. Ihv. 

Sc. Div. 

Sr. I>i\. j Sr. Miv. i Sr. Div. ' Sr. |*!V. | Si-. Div. 

Sc. Div. 

Sr. Div. Sr. 1 >i v. 

13 

12 

; 5:n-!)7 

535-10 537-80 535-10 

539-33 

512-27 ; 51 1 -59 5 1 1 -57 536-77 1 539-26 

511-97 

538-78 538-51 

14 

13 

531-27 

y.t I S)! ;j.i3-75 

538- 1 8 

5 10-78, 539-92 539-37 i53S-01 ‘d 10-23 

512-76 

539-51 537-77 

15 

11 

526-11 

533 87 532- 13 ryJIUH) 

537-21 

.539-95; ;)39-07 ^ 5.37-89 1 535-62 539-S I ^ 

512-87 

511-01 536-01 

16 

15 

: 533-93 

533-95 535-32 53 1 97 

r);57-07 

539-57 1 538-81 538-85 ' 536-65 ' 54 1 -7 1 1 

543-99 

511-93 538-07 

17 

16 

i: 535-91 

:)35.(i3 533-77 533-(i5 

536-85 

539-19I 537-58 538-95 536-96; 5 12-74 > 

51 1-911 

5 13-80 538-30 

18 

17 

;; 537-67 

536-03 536. 21 535-38 

535-5 1 

r):t7-(»8 :):i(>-07 i 5;57-22 sss- 1251 2-(>7 1 

5 15-61! 

5 15-51 538-60 

10 

18 

5 ‘18-25 

537-63 ; 53(). 0.3 53 1-15 

531-76 

535-721 i)-35-00 53 1-65 F535-8 1 1511- 16 

516-32 

5 16-32 538-03 

20 

19 

' 538-55 

537-30 53 1-73 532-88 

530-52 

5:{2 ‘)o' 5;{2 s2 .vto o;) 's.io- 1 .3 5 i()-2i 

51 1-91 

5 11-58 535-80 

21 

20 

:: 536-89 

535-91 530-90 527-70 

526-57 

529-20 529-00 :)L>6.02 52fi- 13 1 535-22 

510-36 

513-52 532-31 

22 

21 

; 536-16 

532-50 528-22 522-76 

521-59 

52r>*90j 526-68 523-63 1 .523-59, 530-6(), 

535-61 

511*06 529-39 

23 

22 

i 53 1-06 

531-56 525-01 1 520-52 1 

1521-77 

I 525-9 1 j 526-0 1 52 l-Oo' 52 1 -87 529-50 

535-74 1 

538-19 528-13 

0 

23 

1 535-25; 

53 I -93, 527-75; 522-09 1 

j 526-59 

529-37 529-88 527-32 526-60 530-201 

535 - 31 ! 

53().76 529-92 

I 

0 

ll 535-72 

533-13,531-71 A251 F 

530-88 

: 535-78 533-73; 533-1 1 53 1 -47 532-6 1 ' 

538-35 1 

537-72 533.33 

2 

1 

i' 537-14 ; 

535-52 533-96 530-97 

536-3 1 

540-03, 538-20' 539-80 5;i7-02 537-59i 

540-99 1 

5 10-4 1 537-36 

.3 

2 

! 536-70 

537-3 1 ;539-03 53(;-23' 

5 10-00 ! 5 13-7 1 ;512 S() 5 I1-.36 5.38-58 538-91 

51210 ! 

542-14 539-91 

1 

1 3 

536-92! 

538-76 5 10-26 5 10-35j 

511-30 

516-29; 516-13 : 5 16- 1 3 510 19 5 10-77 

513-1 Ij 

5 12-97 542-23 

5 

1 

j 536-81 : 

537-56 5 1 1 -06 5 1 3-6 1 j 

518 11 

5 17-55 1 548- 1 3 , 5 17-30 ; 5 1 1 -90 5 10-72 

512-21; 

511-15 513-29 

6 

5 

i 536-9 f 

537-13 510-32 5I510| 

519-39 

;) I!)-:{2:.V1<)-S!)| ')i7-7.3,.') I.MO .vn :il) 

513.()l 

545-01 54 1-12 

7 i 

() 

i; 536-80 

537-70 510-37 516-131 

550-17 

550-32,552-1 2 ; 547-21 515-31 512-82 

513.0(; 

5 19-91 545-18 

H i 

7 

; 535-31 

538-17 5 I0.63|515- Mj 

') 1!) viJ 

550-6 1 549-97:518-39 5 13-89 5 12-91 

1512-25 

15 Hi- 1 6 51 1-4 I 


S 

' 535-9 1; 

5.37 -82 538-25 , 5 12-56j 

5 l(»-57 

5 t 8 -(>i r)i.'>-7:i sio-io 5i2 i:t 

i51I-90 

,539-68 5 12-14 

10 

9 

: 536-011 

537-61 ! 510-1 I 5 11-10 : 

r, 1 1 ..',!) 

546-88 515-80 5 1 l-OO; 5 1 1 -83 512-l() 

1511- 43 

1510-22 5 11-86 

1 1 

10 

' 533-37, 

535-03 538- 15 , 510-88 1 512-35 

545-3 1 ; 513-12, 5 13- Ifi 539-66 540-61 

1511-70 

1 5 10-25 5 10-35 

12 

(1 

: 533-00 

536-35 538-67 1539-69 

5 Ijl -07 

5 13-20, r> i ;»- 1 <» 5 13-]%; T) i()-2o :>;w-!)y ' 3 1 1 -70 

1 ' ■ 1 

j 540-18 5 10-04 


TABLE XXIIl. — Diurnal X'ariations of the^l lorizontal Component ol» Magnetic Force in 1845. 


Mak. 

M. T. 


k’cb. 

Marcli. 

Apiil. 

May. ! 

i 

June. 

July. ^ 

Aug. 

1 


• Oct. 

1 

i\ov. j 

• 

«/>ec. 

j, 

) our. 

(; 


(1-11(1 

(1-1 Ml 

(I-OH 

11-00 ! 

0-00 1 

(MOO 

0 00 1 

0-00 

(i-an 1 

(Ml 10 

(l-OM 

■"H 

(»-(Kl 

1 (M0(» 

12 

0820 

0538 

1791 , 

2083 

2061 4 

2286 

2177 

25 1 2 

2086 ! 

I36(; 

0928 1 

0283 

1153 

13 

0722 

0 169 

1330 i 

1852 

1 903 A 

2078 ! 

i9i;t 1 

2201 i 

2260 i 

1502 

1039 : 

038V 

1350 

14 

0000 

0323 i 

0997 j 

0851 , 

1767 : 

i9(;i 1 

1824 j 

1996 

1925 i 

I 1 13 

1 05 1 •! 

0595. 

1 1 0.7 

15 

: 1095 

0335*: 

144 3 1 

2023 1 

1717 

1908 

1798 

2131 •: 

20f;9 

1714 

1211 

0721 

1.7112 


1376 

0570 i 

1226 ! 

1838 ; 

1716 

1897 

1616 

2115 ' 

21 13* 

IH51 ! 

13 10 ; 

0994 

I 132 

17 

1618 

06^6 1 

1572 

208f) i 

1533 

Dill , 

UOI 

1903 , 

2275 

I7(i0 1 

1412 , 

1225 

1 166 

18 1 

1700 i 

0850 

1513 ! 

i?)5o ; 

1121 : 

13(i9 

^251 

15 13 

1052 

1671 1 

1537 ! 

1338 

1 380 

19 i 

1712 ; 

0801 1 

■i3,;i 1 

17^9 ; 

0830 ; 

f)971 

0919 ; 

0896 

1 1 50 

1 199 : 

1310 ' 

1095 

1 1074 

20 !: 1509 

0609 

08 25 ; 

1005 1 

0277 1 

0 J50 ' 

oil 4 

0335 

0(;;fs. 

0801 i 

0703 i 

0916 

, 0585 

21 

1449 

0132 

0419 i 

031 1^ ! 

OOyO ; 

01 ;m ; 

0090 

0000 

0211 

0162 '1 

0038 ; 

0(i()2 

0176 

22 

1113 

0000 

0000 1 

000() 

4)025 ' 

0000 

0000 ; 

0061 

,0000 1 

0000 ! 

0056 i 

i)2l2 

, 0(\00 

23 

1280 

0052 1 

0384 ; 

0220 

0280 ; 

0180 

0538 1 

0517 

*0(i62 

0098 i 

1 0000 i 


; 0251 

0 

i;m5 

021)2 

0938 i 

0689 

ossi ! 

1.378 1 

1077 

1327 1 

1344 j 

0435 

0121 j 

0134 

i 0728 

1 

; 1586 

0551 

1253 j 

1463 1 

1615 ; 

1973 ! 

1702 

2264 j 

2121 1 

1133 

0791 i 

0515 

^ 1292* 

2 . 

; 1-183 

0809 

1963 i 

1 2199 i 

! 2157 

2192 

2355 

2182 ! 

2339 ^ 

1317 

OlVKi 

1 0753 

1649 

3 

1513 

1008 

2135 

i 2776 

2759 

2819 

2855 

3150 ' 

1 m)7 ' 

1 1578 

• 1 088» 

i 0809 

14)74 

4 

^ 1502 

0810 

2217 

3233 

|3297 

3025 


i 3.514 

; 280 

I5fl 

0966 

1 1076 

; 2122 

5 

1510 

0822 

2113 

3483 

3472 

3273 

3339 

; 3371 

297 A. 

j 1652 

1 1 62 

1154 

! 2239 

6 

1-197 

08/)0 

2150 

3585 

3623 1 

31 1 3 

I 3651 

1 3301^ 

3282 

' 1863 

JOSl 

1 1 845 

I; -^387 

7 

' 1288 

0925 

2187 

3485 

3451 

1 3458 

j 3350 

i 34 66* 

3083 

i 1877 

( 09^7 , 

, 1315 

2279 

8 ^ 

! 1376 

‘0876 

1854 

1 3086 

3077 

3 1 7§ 


3091 

2591 

: 1810 

0918 

! 0108 

!| 2003 

9 * 

I 1390 

0851 

^114 

[ 2»3 

«800 

2936; 

j 2760 

2852 

27Jfl 

1814 

0853 

; 0484 

1922 

10 

: 1016 

0186 

1882 

i 2850 

2486 

2716 

2391 

2776 

2^9 1‘ 

' 1555 

0890 

0188 

i! 1.711 

1 ' 

I 0965 

0671 

19li 

# 

i 2(^84 

i 2307 

1 

2425 



1 2401 

2737 

2566 

1469 

0890 

0478 

1667 


MAG. AND MET. OBS. 1845 AND 1846. ' D 
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Results of Makerstoun Observations, 1845 


TABLE XXIV. — List of Ten Days in each Month of 1845 upon which the Horizontal Component 
, of Magnetic Force was least disturbed. 


Jan. 

Feh, 

March. 

April. 

May. 

.1 une. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

d. 

< 1 . 

d. 

d. 

d. 

d. 

<L 

d. 

d. 

d. 

d. 

d. 

3 

1 

3 

1 

2 

3 

3 

7 

5 

13 

3 

1 


3 

4 

3 

5 

13 

10 

11 

6 

14 

6 

2 

fi 

4 

5 

4 

6 

14 

11 

12 

9 

16 

8 

9 

7 

7 

6 

5 

7 

19 

15 

14 

10 

17 

10 

10 

8 

8 

7 i 

7 

1 8 1 

20 

16 

16 

11 

23 

12 

11 

13 

12 

8 : 

10 

10 

21 

17 

20 

12 

27 

13 

19 

15 

14 

10 ‘ 

11 

23 

24 

21 

21 

16 

28 

14 

20 

16 

15 

11 

16 ! 

26 

25 

22 

25 

20 

29 

15 

22 

21 

18 

12 i 

17 

27 

26 

28 

2() 

22 

30 

24 

25 

31 

19 

13 1 

i 

22 

29 

27 

31 

! 

28 

29 

31 

28 

26 


TABLE XXV. — Hourly Moans of the Bifilar Magnetometer Scale Readings corrected for Tempera- 
ture, for the Ten Days least disturbed in each Month of 1845» connected so that the Mean of each 
Ten Days equals the Monthly Mean. 


Mak. 

M. T. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 )ec. 

Year, 

h. 

Kf. Div. 

Sc. I>iv. 

Sc. I>iv. 

S<r. hiv. 

Sc. Div. 

Sc. Div. 

Sc. Div. 

st. Div. 

Sc. Div. 

Sc,. Div. 

Sc. Div. 

Sc. Div. 

.Sc. Div. 

12 

34-16 

35-93 

38-06 

39- M 

10-33 

42-69 

42-48 

42-42 

38-40 

1 1 -06 

12-28 

40-69 

39-81 

13 

33-05 

35-15 

36-21 

37-71 

39-79 

40-98 

40-67 

4t)-22 

39-70 

39*73 

41-tl 

41-19 

38-86 

14 

33-93 

34-80 

35-80 

36-53 

39- 1 1 

:m>-88 

39-ei 

39-99, 

•87-72 

40-16 

42-58 

12-04 

38-48 

15 

34sJi> 

35-65 

36-30 

35-22 

38-79 

39- 1 1 

3i?-li 

39-25 

38-48 

41-40 

43-79 

42-19 

38-68 

16 

35-00 

36-24 

' 36-59 

35-67 


38-97 

38-24 

39-99 

^7-28 

4'301 

44-18 

43 03 

38-88 

17 

36-48 

36-62 

36-99 

37-07 

36-35 

37-34 

36-19 

38-40 

38-31 

4 2-88 

44-83 

41-70 

38-85 

18 

36-1^ 

37-27. 


35-20 

3M»5 

35-52 

34-44 

35-61 

37-08 

41-61 

44-66 

45-20 

37-89 

19 

36^2 

37-53 

35-89 

32-35 

31-91 

32-76 

32-81 

31 08 

3 I -30 

4 010 

42-93 

44-52 

35-84 

20 

35-87 

36-13 

32-49 

27-52 

27-38 

30- 13 

28-06 

27-25 

26-54 

35-90 

38-00 

13-40 

32-39 

21 

35-40 

31-64 

29-29 

23-04 

24-61 

27-31 

25-»5 

23-07 

23-30 

31-15. 

35-40 

40-74 

29-49 

22 

33-46 

32-62 

26-34 

1 9-24 

24-51 

25-61 

26-01^ 

23-04 

22-14 

28-88 

33-63 

38-59 

27-85 

• 23 

‘33-89 

31-79 

26-89 

20-74 

26-09 

29-17 

! 29-67 

26-15 

25-83 

30-45 

^ 34-78 

37-48 

29-41 

•o 

35 08 

32-09 

30-73 

^24-13 

30-44 

34-94 

33-55 

32-28 

30-32 

32-60 

38-40 

38-46 

32 75 

1 

36M2 

35-12 

32-71 

29-48 

35-34 

40-64 

37-44 

38-08 

^ 36-13 

36-46 

41-22 

40-58- 

1 36-61 

2 

35-10 

36-16 

36-02 

35-37 

39-57 

42-5^8 

43-27 

42-08 

39-13 

38-07 

4^-60 

42-58 

39-38 

3 

35-81 

36-22 

38-31 

38-08 

44-01 

46-44t 

46-6il 

46-11 

38^35 

40-3J 

41-27 

12-93 

41-46 

4 

36-85 

36-37 

38-77 

!:19-99 

15-46 

47-60 

48-38 

45-86 

4«-22 

40-00 

44-69 

4403 

42-35 

5 

37-12 

37-62 

38-32 

‘ l£-79 

1 48-14 

49-54 

49-50 

15-97 

42-74 

41-49 

41-67 

44-26 

43-52 

6 

36-51 

37-56 

38-61 

43-81 

48-63 

50-46 

51-17 

46-3 1 

•13-72, 

, 42-25 

43-98 

44-21 

43-94 

V 

35-22 

36-99 

39-87 

43-88^ 

47-37 

50-56 

50-53 j 


43-47 

42-27 

43-55 

43-10 

43-65 

8 

34-97 

37-07 

38-32 

41-34 

45-72 

49-16 

49-11 1 

45-76 

42-18 

41-71 

43-39 

42-28 

42-59 

9 

34-98 

36-59 

38-51 

4019 

44-95 

47-01 

45-37 ! 

45-17 

39-68 

42-85 

42-06 

41-34 

41-56 

• 10 

35-93 

36-30 

38-56 

40-07 

42-47 

45-07 

44-28 j 

43-47 

39*87 

41-62 

42-36 

40-98 

40-92 

11 

r 

34-76 

36^97 

f • 

38-96 j 

39-67 

t' 

41-08 

43-77 

42-85 1 

42-47 

38-53 

40-27 

42-80 

40.3,*3. 

*40-21 




Horizontal Component of Magnetic Force, 1845. 
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TABLE XXVI. — Mean Variations of the Horizontal Component of Magnetic Force, with reference 
to the Moon’s Hour- Angle for each Lunation, for the Six Summer and Seven Winter Lunations, 
and for the whole Thirteen Lunations of 1845. 


Moon’s 

Hour- 

Angle. Ist. 


Lunations. 


3(1. 4th. 5th. 6th. 7th. 8th. 9th. 10th. 11th. 12th. 13th. 


0697 
0722 
0760 
0938 
0626 
0589 
0665 
0809 
0469 
0028 
0000 
0750 
0529 
0214 
0574 
j 0227 
I 0816 
0617 
0100 
10 177 
i| 0 179 
|: 0582 
i 0538 
! 0386 
i 0678 


0(M) (MK) 
0210 0122 
0274 0412 
0113 0000 
0272 0300 
0239 0246 
0228 0179 
0258 0370 
0342 0339 
0412 0262 
0318 10116 
0403 j 0207 
0263 10410 
0323 I 0377 
0179 i0339 
0134 I 0448 
0137 10347 
0312 I 0291 
0189 I 0120 
0302 i 0189 
0154 0329 
0064 0182 
0000 ; 0202 
0134 j0078 
0080 ! 0148 


0-00 0-00 
0337 0270 
0575 0276 
0630 0409 
0459 0418 
0276 0287 
02 41 0421 
0171 0316 
0000 0218 
0160 0287 
0126 0216 
0123 0232 
0265 0286 
0220 0200 
0272 0330 
0356 0283 
0270 0251 
0216 0231 
0127 0169 
0024 0000 
0032 0025 
0041 0158 
0034 0097 

i0218 (J280 

10428 0269 

!o321 •0259 


0015 

0361 ! 

0300 

0050 

0155 

0618 

0379 j 

0371 

0187 

1 0263 

171 1 1 

0402 ! 

0383 

0271 

0314 

1000 

0270 I 

0450 

0231 

0322 

0134 

0118 1 

0331 

0013 

0151 

0088 

0287 

0334 

0017 

0153 

0171 

0000 

0287 

0052 

0151 

0125 

0200 

1 0211 

0099 

0140 

0000 

0074 

1 0143 

0000 

0056 

0087 ! 

0161 

: 0000 

00 1 9 

0000 

0106 ! 

0175 

1 0242 

0062 

0135 

0326 

0018 

0322 

0140 

0214 

0322 

0265 

0366 

0172 

025 1 

0511 1 

0266 ! 

0315 

0129 

0218 

0152 i 

0312 ; 

0368 

0218 

0277 

0538 1 

0284 ! 

0323 

0174 

0232 

0517 

0214 

0290 

0239 

0253 

0507 

0260 

i 0139 

0250 

0188 

0489 

0218 

1 01 13 

0193 

0160 

0566 

0232 i 

i 0159 

0145 

0141 

0307 

0206 ! 

! 0096 

0071 

0072 

0465 

0281 

0151 

0123 

0125 

0386 

0097 

0159 

0073 

0102 

0279 ' 

0291 1 

0238 

0008 . 

0101 

0381 

0391 j 

0231 

0072 

• 0137 


TABLE XXV 11. — Dillerencos botvveen the Hodrly Means of^ the Bitilar Scal§ Readings for tlie wholt 
. Scries in each Month and those for the selected Ten Days ; or Table XXII. minna Table XXV. 


Sr.. Piv. 

- 2- 1 9 
-1-78 
-7*82 

•j -0 36 
+ 04M 
+ M9 
+ 1-78 
+ 1-63 
+ 1 -02 
+ 1 06 
-fO-60 
+ 136 
J + 0.64 
+ 1 32 
+ 160 
+ M1 
-001 
-018 
I + 0-29 
*1+009 
+ 0-97 
+ 106 

— 2-56 
-176 


i Sr. i)iv. 

i- 0 - 5 .^ 
- 0-21 
- 0-93 

- I 'JO 
- 0-61 
- 0-59 
+ 0 . 3 Q 
- 0-23 
- 0-22 
-214 

- I 06 
+ 0-11 
+ 1 -34 
+ 0-40 
+ M8 
+ 2 * 5 1 
+ JJ 9 
-019 

;-f-o.i4 
! + M8 
+ 075 
j + J 05 
1-1-27 
1 - 0.62 


Sr. I)iv. 
- 0-26 
- 1 70 

- 3 67 
- 0-98 
-282 
-•0 75 
-052 

- M6 
-].59 

- 1-07 
-1..33 
+ 0-86 
+ 0-98 
+ 1-25 
+ 301 
+ 1-95 
+ 2. 29 
+ 200 
+ 176 
4 i 076 

- 0-07 
+ 1 - 5 ? 

- 0 1 1 
- 0-29 


Sr. Piv. 

-374 

- 3-96 

- 9-93 
- 0-26 
- 14-02 
-i.^y 

- 0-75 
+ 0.53 
^ 0 . 1 J:f 
-028 
+ 128 
+ 1-35 
+ 1-31 
+ 1 -49 
+ 086 
+ 227 
+ 3. 62 
+ 2 . 61 * 
+ 232 

%\‘22 
+ 1-21 
+ 0^^1 
-1,0.02 


.Sr. Piv. 
- 1-00 
- 1-61 
1-90 
-172 

- 1-53 
-0-81 
-0-19 
-1-39 
-0.81 
-002 
+ 0.26 
+ 050 
+ 0-44 
+ 1-00 
-tO.43 
+ 0.26 
+ 2-68 
+ 1-25 
+ 1-84 
+W-87 
+ 085 

- 0-36 
-012 
-001 


^Sr. Piv. 

-0.42 
- 0-20 
+ 0-07 
+ 0-16 
+ 052 
-W.34 
+ 020 
+ 014 
- 0-93 
-0-41 
+ 030 
+ 0-20 
+ 0-84 
-0-61 
+ 116 
-0-15 

•-o-os! 
- 022 : 
-0-14! 
+ 0-0^. 
-0-52i 
-013 
+ 0-27.; 
-051 I 


Sr. Piv. 

-0-89 
-075 
-017 
-057 
-• 0-66 
•-012 
+ 0*56 
+ 001 
+ 0-94 
+ 0-83 
0.()0 
+ 0.21 
+ 0.18 
+ 076 

-0.18 
-025 
+ 039 
+ <^•95 
-0.56 
+ 0-28 
+ 0.43 
- 116 
+ 034 



- 2-10 
- 040 


Sept. 

Oct. 

s«.. 

»iv. 

Si-. Piv. 

-1 

63 

- 1-80 

-1 

1)9 

+ 0.50 

— 2 

UP 

-035 

-1 

83 

+ 0.31 

-0 

32 

-027 

-0 

19 

-081 

- I 

27 

-0.18 

- 1 

17* 

+ 011 

-0 

1 1 

-0-68 

^0 

29 1 

- 0 49 

-0 

27 

+ 0.62 ! 

+ 0 

77 

-025 

+ 1 

15 ' 

+ 0-01 

+ #.89 

+ M3 


-072 -0.5£>; + 0.M 
-04)1 +21|i + 0.46 
+ 1.41, +1-68^+072 
+ 1.7(>»; + 0.36!-0.19 
+ 0.90 1+ 1.59 +0-57 
+ 1.48; + 0.#2 +0.64 
-0-03 -l».78l*+0.72 
-M7 +2-15 ‘-0 39 
-001 -021 1-1 01 
+ 0-71 + 1-67 i -0-28 


S<-. Piv. Sr. 

-0-3 1, -1-91, 
+ 0.85 -1.65 
+ 0.29 -1.03 

+ 0 20 -fl.26 

+ 0 73 +083 
+ 0.81 +0.81 
+ 166 +1.12| 
+ 1.98 +0.06! 
I + 2..36 +0.121 
' + 021 -f.<).3;4| 
1 + 2.11 -0.10 I 
; + 0 56 1-0.72 I 
-0*05 :-0.71 , 

1 0 23,; - O.ll I 
! - 0 50 ! 

MO ' + O.Ol i 
- 2.15 1 + 0.42; 
.-1.03 [+0-75 I 
1-0.92 +5.73 I 
!- 1 30 1 + 3 06 ! 

i- 1.49 1-260; 
-063 I- 1.12i 
I - 0 66 I - 0 73 ‘ 
1 - 110 -0151 


Sr. J)iv. 

-1.3Q 

- 1,09 

- 2 47 
-061 
-052 
-025 
+ O.I4I 
-0-01 

- 04)8 
-0^0 
+ 0-28 
+ 0-51 
+ 0-58 
+ 0 75 
+ 0.53 
+5)*77 
+ 0.94 
+ 0-60 
•+l-?4 
+ 076 
-0-15 
+ b.30 
-057 
-017 





IG Results of Makerstoun Observations, 1845. 


TABLE XXVIII. — Mean Difference of a Single Observation of the Bifilar Magnetometer from 
the Monthly Mean at the corresponding Hour, for each Civil Day and Week in 1845. 


Civil 

Day. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


.8c. Div. 

Sc. T>iv, 

Sc. Div. 

Sc. Div. 

.Sc. Div. 

.Sc. l>iv. 

.Sc. Div. 

Sc. r)iv. 

.Sc. Div. 

Sc. Div. 

Sc. Div. 

Sc. Div. 

1 

412 

197 

212 

192 

0-80 

[1-1. 'll 

423 

514 

431 

249 

7.55 

204 

2 

2-81 

[2-97] 

[2-89] 

3.39 

4.43 

3.55 

330 

3.49 

6-07 

2-58 

[4.54] 

2-43 

:i 

2-09 

1. 78 

2-29 

3.7 1 

368 

2-81 

1.34 

[4-28] 

3.45 

319 

3.28 

24.36 

4 

2-88 

2-32 

2-90 

5-39 

[3-71] 

5. 00 

237 

692 

501 

1.(56 

3-86 

1703 

5 


3.78 

2-90 

2-42 

224 

299 

3‘50 

.3-50 

3-23 

[2-66] 

422 

606 

r> 

4.52 

4-73 

272 

[.TOO] 

2-20 

2.87 

[2-09] 

3-70 

2-8.5 

3-92 

199 

384 

7 

601 

2*44 

4.00 

306 

2-83 

2 75 

307 

2.20 

[3-97] 

2. 39 

4-30 

[5-90] 

8 

520 

159 

2-99 

313 

lOG 

1 3-02] 

2-48 

416 

4.8I 

2-20 

1 .59 

2-65 

9 

14.28 

[2-07] 

[2.70] 

3.87 

2-53 

308 

277 

295 

4.3 1 

5.86 

[2-32] 

2-52 

10 

11 05 

2-42 

217 

4.46 

2-18 

4.32 

1-54 

[3-18] 

303 

763 

1.88 

328 

11 

172 

1.81 

187 

351 

[2-881 

210 

222 

2.28 

3. 63 

3.35 

191 

3-32 

12 


304 

2-44 

4-75 

3-29 

3.95 

3.10 

2*67 

403 

[3-87] 

2-28 

309 

13 

1 320 

307 

2-90 

[0.84] 

331 

4.60 

12-551 

4-85 

3-50 

185 

2-65 

614 

14 

i 419 

232 

4.80 

2247 

398 

2-99 

2-87 

3.44 

[3.33] 

212 

2*98 

[3.98] 

15 

! 3-70 

2.65 

2-99 

307 

3. 90 

[3.19] 

2-63 

5.45 

1.72 

242 

3.45 

1 564 

16 

2-30 

[3-00] 

1 1 

2-81 

5-20 

2- 13 

2.93 

3.33 

3*81 

243 

[4.11] 

' 2.38 

17 

4-21 

4.19 

3-55 

235 

3.67 

2.7(i 

2-05 

[3-881 

3. 30 

322 

7*65 

329 

IS 

3-93 

252 

292 

4.55 

[4.00] 

274 

275 

4.8 1 

5.43 

385 

4-97 

2*98 

19 

[5.11] 

3 25 

3.90 

5-53 

5.43 

175 

3-35 

292 

415 

[4.081 

298 

2-41 

20 

1175 

7.02 

511 

[3.91] 

1 320 

314 

[2-80] 

3. 32 

3-46 

3-87^ 

1*68 

302 

21 

276 

4-80 

264 

500 

i 2.60 

1*71 

300 

291 

[4.(55] 

632 

2.(52 

[3.63] 

22 

563 

3. 89 

2.43 

3. 17 

! 3.82 

[2.30] 

187 

3-20 

2.05 

4.80 

1-98 

4'50 

23 

: 4.52 

[6.22] 

[4-50] 

275 

1 2-47 

2.71 

3-81 

3*85 

4.36 

l.()0 

[3.18] 

5.30 

2d 

5-47 

85 2 

4.91 

4.(55 

1 386 

20 1 

5.43 

[3-71] 

8.27 

2-71 

1 .97 

1 3.57 

25 

1 423 

7*06 

7-39 


I [‘^^50] 

2.18 

1 lOjl 

3-30 

9-50 

3.86 

526 

4*46 

26 I 

ii [5-03] 

604 

4.52 

3.50 

2.38 

2-59 

3.75 

.'(-50 

503 

[2.78] 

5.59 

4-58 

27 

1 4.84 

355 

5.90 

! [4-801 

1 303 

303 

[•i*<>ai 

3-03 

(512 

2-38 

5.33 

427 

28 

li 5.61 

3.59 

2.52 

1 7-80 

! 4 ‘24 

: 3‘66 

2-60 

2-18 

[5-08] 

4.40 

3.59 

[413] 

29 

1 5-50 


.TW 

5-17 

4.03 

1 [^*11] 

• 2.(57 

.ff-27 

3.97 

235 

3. 81 

3.12 

30 

4-06 

• 

L3-2;j] 

4-07 

I 480 

303 » 

237 

8-75 

3‘40 

4-29 

[6-93] 

590 

31 

3-90 


• 2-57 

1 

‘'4.74 


2-87 

[5-T.5] 


4.07 

i 

: 2-43 

1 


TABLE XX5X.— lilcan Diffe rence of a Single Observation of the Bifilar Magnetometer from the 
Monthly Mean at the coiTesponding Hour, with reference to the Moon’s Age and Declination, 
for 1845. ‘ 


Moon's 

Age. 

•• 

Mean 

Diftcrencc. 

«- 

Moon’s 

Age. 

Moan 

DifTorciii-e. 

• 

After 

1 Aloon 
i farthest 
; Nor«i. 

t 

Mean « 
Difforonce. 

1 f 

After 
Moon 
^ rthost 
North. 

Moai^ 

Dittbrence. 

€ 

Dav. 

Sc. 

1 )a V. 

Sc. Div. 

i Dav. 

Sc. Div. 

J >ay. 

Sc. J«v. 

15 

361 

() 

3. (51 

0 

c 3. 30, 

14 

3.78 

16 

3.44 

1 

4-86 

1 

4*21 

1!) 

3 OS 

17 

4. 03 

2 

3.74 

2 

409 

16 

3. 32 

18 

4.48 

3 

311 

: 3 

5-88 

17 

6-20 

19 

4.09 

4 

4-90 

■1 

401 

18 

5. 36 

► 20 

4-28 

5 

414 

i 5 i 

4.37 

19 

362 

24 

4-78 ‘ 

6 

361 

1 6 : 

3.54 

20 

350 

22 “ 

3-^8 

• 7* 

3.51 

7 i 

d-ri 

21 

3.37 

23 

i-is 

8 

5.4 1 

1 8 1 

4.09 

22 

324 

,24 

3-72 

• 9 

3.37 

i 9 * 

4-37^ 

23 

371. 

26 

3-41 

•10 

3-38 

1 10 

4-24* 

24 

3. 07 

26 

4-04 

11 

3.:i*/ 

i. 11 

3.4 2 

25 • 

336 

27 

4-:fi 

12 

414 1 

• 12 

3^-29 ^ 

%6 

•371 

28 

i04' 

13 

321 i 

13 

3.53 

27 

3.6I 

29 

3-76 

14 

363 



^ ♦ 





Horizontal Component of Magnetic Force, 1845 
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TABLE XXX. — Mean Difference of a Single Observation of the Bifilar Magnetometer from the 
Monthly Mean at the corresponding Hour, for each Hour in each Month in 1846. 


Mak. 
M. T. 

Jan. 

Feb. 

March. 


May. 

June. 

July. 

Ang. 

Sept. 

M 

Oct. 

Nov. 

Dec. 

Year, 

h. 

Sc. Div. 

Sc. Div. 

Sc. Div. 

Sc. Div. 

1 Sc. Div. 

Sc. Div. 

Sc. Div. 

Sc. Div. 

So. Div. 

Sc. l>iv. 

Sc. Div. 

So. Div. 

Sc. Div. 

12 

5*82 

4.31 

3>59 

8-02 

.3.91 

2.04 

253 

3.40 

5.72 

562 

2-52 

694 

4.54 

13 

611 

4.86 

4-03 

8.93 

3-57 

270 

2.68 

3-60 

4.51 

3.20 

263 

6-32 

4.43 

14 

14-29 

4-37 

6*14 

18-24 

3.44 

2-47 

2.08 

4-87 

4.11 

330 

223 

5.19 

5.89 

15 

4‘46 

• 

4-00 

3-67 

4-38 

4.34 

2-84 

2.89 

3-38 

4.05 

250 

244 

4.48* 

3.62 

16 

4-31 

305 

5-29 

514 

3-19 

2-80 

3-69 

263 

3-78 

261 

280 

3-28 

3.55 

17 

350 

3-63 

327 

3.90 

3.55 

2-07 

2-65 

342 

4.48 

3.03 

2.46 

3.87 

332 

18 

2-63 

2.93 

2-42 

3.6 1 

3-81 

2.27 

292 

3.77 

4.89 

3.30 

2.94 

3.24 

323 

19 

2-95 

3-10 

3-10 

3-38 

462 

2*60 

2.81 

4.35 

5-48 

1-99 

4-17 

3-04 

3.47 

20 

3.19 

3-28 

3-58 

3.42 

441 

300 

3*46 

5-22 

5-58 

3^3 

3.49 

330 

3-78 

21 

3-80 

5.59 

295 

3.53 

32^ 

3.10 

3.12 

4-38 

%3-49 

3.47 

4-99 

3-84 

3-79 

22 

4‘73 

3‘62 

3.65 

3.72 

2-58 

• 

361 

4.49 

5.12 

4.51 

2.89 

3*82 

3.88 

8-88 

23 

4-10 

3-40 

2.5G 

4 : 1 &, 

3-46 

3.94 

4.57 

5.05 

4.19 

^.29 

4-64 

4.39 

4-06 

0 

4-79 

4.77 

2-80 

2*98 

3-70 

t 

4-04 

3.58 

4*90 

332 

4.07* 

3-61 

* 5-43 

4-00 

1 

3-82 

3-52 

241 

3-67 

3-30 

3.35 

4.33 

5.70 

3.77 

• 4.48 

3.65 

^411 

• 

3-84 

2 

3-94 

2-90 

2-39 

4.O8 

1-03 

* 

3.91 

• 

3.3 1 

6.50 

4.8O 

3.6O 

3.93 

3-96 

3.95 

3 

2-53 

2-99 

2. 27 

4.42 

4.12* 

3-76 

3.98 

6-36 

4.77 

3.20 

2-73 

• 

3.M . 

3-70 

• 

4 

f ^ 

3-33 

290* 

4.42 

4-61 

« 

4.66 

3-56 

2-66 

477* 

5.3; 

313 

4-73 

3.53 

3^97 

5 

3-63 

3.1)8 ' 

1-77 

^.93 

3.68 

3-80 

^ 3.65 

2-97 

3. 16 

2-68 

3-82 

• 

4-09 

3-27 

6 

3.43 

4-22 

• 

3.00 


3.55 

• • 

350 

i 2 98 

222 

2-3*1 

2-71 

3-70 

1327 

3.93 

7 

5-11 

255 

3.22, 

254 

3?04 

• 

328 

317 

2-62 

* »• ■ 

4.0« 

2-53 

4-76 

6.62 

3*62 

8 

4.53 

3. 42 

402 

3.63 

2.61 

2-05 

300 

3.33 

5-73 

2-20 

4-69 

**6.66 

3-82 

9 

732 

4.39 

4-19 

3.01 

3. 19 

2-34 

261 

4-34 

3-38 

329 

4-65 

5.71 

4-03 

10 

8-07 

3*82 

3.77 

3.8O 

2.74 

2-20 

299 

• • 

2.83 

• 

% 

*4-91 

4.^)4 ’ 

3.5^ 

5^2 

• 

«(09 

11 

925 

3.66 

• 

3.33 

317 

« 

3.40, 

3.09 

252 

320 

• 

4-^ 

5.00 

2-92 

541 

‘4-11 

• 


MAG. AND MET. OBS. lfil^5 AND 1846. 
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Results of Makerstoun Observations, 1845 


TABLE XXXI. — Mean Values of the Variations of the Vertical Component of Magnetic Force, the 
whole Vertical Component being Unity, for each Civil Week-Day and Week of 1845. 


Civil 

Day. 

^ .Jan. 

Feb. 

March. 

April. 

May. 

.lune. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


()-(K) 

0-00 


0.00 

000 

0-00 

0-00 

0-00 

0-00 

0*()0 

000 

(HlO 

1 

6201 

5760 

5601 

5468 

4717 

[5100] 

4573 

4771 

4489 

4493 

4319 

4264 

2 

6150 

[5786] 

[5555] 

5401 

5305 

5082 

4912 

4369 

4505 

4326 

[4398] 

4295 

3 

6089 

5774 

5560 

5117 

5275 

5090 

4813 

[4626] 

4905 

4475 

4330 

5219 

1 

6014 

5712 

5525 

.‘>492 

[5262] 

5262 

4883 

4693 

4842 

4381 

4535 

4683 

5 

[60361 

5993 

5524 

5475 

5425 

5164 

4737 

4635 

4744 

[4415] 

4766 

4703 

(J 

5983 

5823 

5478 

[5481] 

5419 

5061 

[4746] 

4651 

4843 

4523 

4436 

4577 

7 

5977 

5712 

5487 

5460 

5432 

5056 

4685 

4662 

[4698] 

4427 

4264 

[4547] 

8 

6001 

5708 

5525 

5412 

5462 

[5063] 

4694 

4525 

4673 

4361 

4150 

4535 

9 

5977 

[5710] 

[5.520] 

5533 

5329 

5019 

4662 

4654 

4581 

4262 

[42941 

4419 

10 

6068 

564.3 

5525 

5378 

5279 

5011 

4743 

[4701] 

4504 

4297 

4359 

4365 

11 

6032 

5677 

5569 

5481 

[5199] 

5066 

4766 

4812 

4625 

4478 

4195 

4295 

12 

[.'>987] 

5098 

5536 

5523 

5001 

4980 

4936 

4760 

4566 

[4283] 

4360 

4317 

13 

6018 

5582 

5528 

[.5324] 

5057 

4996 

[1829] 

4793 

<1543 

4376 

*4423 

4506 

14 

5957 

5588 

5507 

4848 

5069 

4957 

4897 

4687 

[4582] 

4155 

4398 

[4315] 

15 

5872 

5593 

5455 

5325 

5119 

[5083] 

4892 

4800 

4638 

4131 

4.381 

4315 

JO 

5912 

[5562] 

[5472] 

5387 

5158 

5171 

4739 

4887 

4575 

4267 

[4379] 

4213 

17 

5955 

5587 

5356 

5431 

5194 

5187 

4732 

[4732] 

4548 i 

4288 

4405 

4247 

18 

5856 

5542 

5474 

5458 

[5149] 

5210 

4648 

4537 

4168 

4237 

4392 

4333 

19 

[5750] 

5478 j 

5511 

5245 

4905 

4881 

4620 

4724 

4345 

[4237] 

4273 j 

4322 

20 

5131 

5450 I 

5424 

[5368] 

5318 

4895 

[1728] 

4756 

4543 

4214 

4200 

4256 

21 

5815 

5562 

5^18 

5330 

5202 

4816 

4704 

4737 

[4422] 

4287 

4326 

[4249] 

22 

58.34 

5580 

5322 

5384 

5227 

[4948] 1 

4759 

4758 

4474 

4128 

4408 

4239 

23 

5887 

[5464] 

[5387] 

5359 

5162 

5051 

4815 

4567 

4584 

4299 

[4307] 

4187 

24 

5757 

5320 

5391 

54^7 

5219 

4988 1 

4918 

[4646] 

4418 

4414 

4453 

4155 

25 

6016 

5387 

5282 

5462 

[5226] 

5055 

42TO 

4508 

4301 

4291 

4370 ! 

3974 

26 

[5846] 

5484 

5488 

5252 

5259 

4991 

468] 

4646 

4340 

[43J04] 

4083 

3919 

27 

5853 

5531 

5438 

[5245] 

5274 

1 4986 

[1675] 

4662 

4435 

4413 

3906 

4029 

28 

5909 

5588 

54^2 

4966 

5218 

5047 

• 4715 

4b55 

[4379] 

4236 

3980 

[4011] 

29 

5651 

0 

5509 

5142 

5111 

[4891> 

4769 

4326 

4381 

4174 

3967 1 

4122 

30 ; 

5766 


•[5457] 

5243 

•5084 

4837 

4716 

4253 

4322 

4159 

[4272] 

3975 

31 || 

5711 


5502 


4970 


4636 

[4505] 


4278 


4048 


TABLE XXXII. — Mean Variations of the Vortical C 9 iuponent of Magnetic Force, after Eliminating 
the Sec/, liar Change, with reference to the Moon’s Ag3, Declination, and Di/^tance from the Earth, 
•/or 1^45. • 


Moon's 

Age. 

Variations 
of Ver- 
tical Com- 
ponent. 

Moon’s 

Age. 

r 

Variations 
of Ver- 
tical Com- 
ponent. 

After 

Moon 

farthest 

North. 

Variations 
of Ver-|i 
tical Com- 
ponent. 

After 

Moon 

ifurthosli 

North. 

• 

Variations 
of Vin-- 
tical Com- 
ponent. 

Before 

and 

after 

lerigee. 

Variations 
of Ver- 
tical (Com- 
ponent. 

Before 

and 

after 

Apogee. 

Viriations 
of V'er- 
tical Com- 
ponent. 

Day. 

0*00 

Day. 

J 

0-00 

J>av. 

ooo 

Day. 

p-oo ^ 

Day. 

0-00 

Day. 

ooe 

15 

0051 

0 

0052 1 

6 

0170 

14 

0170 

7 ' 

0133 

7 

0127 

l6 

4 0069 

1 

0061 i 

' 1 

0106 

15 

0132 

6 

0129 

6 

0093 

17 

0044 

2 

0100 

2 

0128 

16 

0160 

5 

0115 

5 

0147 

18 

’ 0068 

3 

0104 

3 

0000 

17 

0237 

4 

0117 

4 

0137 

‘ 19 

0109 

. 4 

0142 

4 

0065 

18 

0190 

3 

0101 

.3 

0J37 

20 

qioi ^ 

5. 

0135 

L 5 

0123 

19 

0186 

2 

0159 

2 

0158 

21* 

0q45 

6 

014<- i 

- 

0152 

20 

01.38 

1 

0138 

1 

0156 

22* 

0077 

7 

0009|; 

•7 

0134 ! 

21 

0198 

P 

01.30 

A 

0096 

23 

0103 

8 

00?; 

? 

0161 

22 

» 0168 

1 

0168 , 

1 

0026 

24 

0069 


0045 

0 

0158 

23 

0089 

1 2 

0243 

2 

0000 

25 

0021 ' 

^10 

0089 

10 

0102e 

24 

0136 

3 

. 0193 

* 3 

0060 

^6 

0034 

11 

0069*. 

11 

0166 

.*25 

015^) 

it 4 

01.52 

4 

o6s4 

27 

0000 

12 

0063 

12 

0152 

*26 

0105 

1 5^ 

0166 

5 

0103 

28 ‘ 

0029 

13 

0037 i 

13 

0160 

27 

0137 

i 6 ' 

0142 

6 

0110 

29 

* 0025 

14 

0053 ; 


. 

• 


! • 7 

t 0063 

7 

0127 





Vertical Comi»onent of Magnetic Force, 1845 
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TABLE XXXIII. — Diurnal Range of the Vertical Component of Magnetic Force for each Civil Day, 
as deduced from tlie Hourly Observations, with the Mean for each Week in 1845. 


Civil 

Day. 

Jan. 




May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


I <>(K) 

0-(K) 

(HM> 

0*00 

0-00 

0-0(> 

<KM) 

0(MI 

0-00 

0*00 


(HK) 

1 

1 0398 

0231 

0724 

0209 

4177 

[0580] 

1075 

1650 

0945 

0435 

0984 

0217 

2 

0243 

[0585] 

[0514] 

0313 

0190 

0313 

0405 

1228 

0835 

0608 

[0786] 

0362 

3 

0089 

0147 

0247 

0692 

0224 

0407 

0430 

[0932] 

1783 

0521 

0611 

4401 

4 

0165 

0275 

0183 

0240 

[09041 

0826 

0313 

1091 

0847 

0715 

0525 

1063 

5 

r01861 

1821 

0254 

0331 

0282 

0517 

0420 

0643 

0775 

[0515] 

2124 

0496 

0 

0185 

0329 

0135 

[0417] 

0256 

0311 

[0580] 

0524 

0435 

0533 

0465 

0264 

7 

0290 

0282 

0421 

0252 

0298 

0469 

0781 

0499 

[0717] 

0283 

0790 

[0382] 

8 

0147 

0214 

0314 

0444 

0355 

[0555] 

0873 

0889 

1099 

0429 

0325 

0161 

9 

4313 

[0275] 

[0316] 

0542 

0292 

0643 

0664 

1071 

0642 

2122 

[0437] 

0117 

10 

1 0781 

0339 

0555 

0330 

0298 

0780 

0609 

[0579] 

0502 

1802 

0216 

0192 

11 

0407 

0259 

0253 

0241 

[0471] 

0612 

0359 

0117 

0451 

0524 

0587 

0178 

12 

, [10851 

0228 

0219 

0189 

0451 

0133 

0458 

0201 

0936 

[0873] 

0241 

0300 

13 

1 0407 

0493 

0361 

[1429] 

0431 

0.591 

[0390] 

0400 

0520 

0227 

0182 

0881 

14 

I 0352 

0165 

0715 

6551 

1000 

0446 

0269 

0258 

[0534] 

0261 

0185 

[0461] 

15 

; 0248 

0117 

0672 

0775 

1237 

[0440] 

0242 

1042 

0373 

0305 

0167 

0432 

10 

0335 

[0234] 

[0724] 

0483 

0746 

0124 

0406 

0445 

0223 

0326 

[0467] 

0508 

17 

; 0251 

0361 

0876 

0359 

0446 

0297 

0269 

[0593] 

0700 

0659 

nil 

0467 

IS 

0145 

0105 

0694 

0727 

[0862] 

0451 

0218 

1313 

2219 

0159 

0698 

0442 

19 

[1051] 

0166 

1029 

0797 

1739 

0324 

0378 

0259 

1017 

[0768] 

0429 

0165 

20 

4709 1 

0535 

3361 

[0619] 1 

0346 

0348 

[0326] 

0244 

0403 

0658 

0279 

0178 

21 ! 

0171 

0987 

0944 

1242 

0659 

0231 

0293 

0258 

[0783] 

1196 

0190 

[0210] 

22 

033() 

1083 : 

0758 

0467 

0878 

[0.331] 

0492 

0329 

0279 

1611 

0281 

0056 

23 

0514 

[1320] 

[1894] 

0301 

04|4 

0,381 

0278 

04«5 

0397 

0225 

[0266] 

0210 

24 

1732 

1588 

2383 

0721 

0378 

0393 

0951 

[0464] 

0383 

0468 

0271 

0211 

25 

0992 

17^0 

2629 

1074 

[0^19] 

0309 

2319 

0591 

4499 

0851 

0154 

*0307 

20 

[1092] 

2005 

1292 ' 

0312 

0204 

0399 

0296 

0937 

0904 

[0395] 

0421 

0215 

27 

0923 

0736 

1638 

[113(fl, 

0333 

0383 

[0798] 

0217 

16^i9 

0221 

0208 

0326 

28 

0986 

0910 

0120 

3602 

0270 

9602 

0497 

0339 

[1449] 

0236 

• 0460 

[0385] 

29 

1403 


0759 

0512 

0365 

[0.583] 

0286 • 

2689 

0577 

• 0372 

0493 

0240 

• 30 

0609 


[0602] 

0564 

0530 

•0634 

0440 

2737 

OJ321 

0174 

JI023] 

0779 

31 

0426 


0245 


1040 


0459 

[1555] 


• 0301 

• 

W 

• 

0441 


TABLE XXXIV. — -Means of the Diurnak Ranges of the Vertical Component of Magnetic Force, 
with reference to the Moon’s Age and Decimation, for 1845. 
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Results of Makebstoun Observations, 1845 


XXXV. — ^Hourly Means of the Micrometer Readings of the Balance Magnetometer, corrected 
< for Temperature, for each Month, and for the Year 1845. 


1 Mean Time. 

! 

Feb. 

March. 

April. 

May. 

Juno. 

July. 

Aug. 

. .. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

Gott. 

Mak. 

ti an. 

ii. 

l». 


Mic. Div. 

Mir. J)iv. 

Mic. l>iv. 

Mic. Div. 

Mir. I»iv. 

Mic. Div. 

Mic. Div. 

Mir. Div. 

Mir. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div, 

13 

12 

578*3 

547*2 

529*8 

500-7 

507*5 

495-1 

464-2 

443.5 

433*0 

416*8 

422*8 

425-9 

480-4 

14 

13 

576-8 

546*4 

524*4 

508-2 

498*6 

495-9 

162*9 

443*5 

421-5 

414-7 

422*0 

421.7 

478-0 

15 

14 

569*2 

545*8 

523*5 

507*0 

499*3 

497-9 

461*0 

445*0 

426*5 

414*7 

118*1 

42M 

477-4 

Hi 

15 

574*5 

547*7 

520*1 

521*2 

497*3 

502-4 

401-3 

444*8 

425-3 

416*0 

418-8 

418*4 

479-0 

17 

10 

577*4 

548*4 

1)28-0 

519*2 

512*0 

507-0 

465*4 

451*6 

429-8 

418*2 

419*6 

419-7 

483-1 

18 

17 

578*6 

548*7 

534-7 

528*9 

519*8 

511*1 

467*6 

458-2 

433-1 

419*3 

420*3 

419-8 

486-7 

19 

18 

58M 

518*0 

541*3 

5 . 37.5 

524-S 

514*5 

472-4 

405-2 

441-2 

422*3 

420*2 

420*3 

490*8 

20 

19 

581-7 

550*5 

545*6 

541*6 

526*4 

515-0 

474-6 

169*3 

450-0 

427*2 

422-0 

420*7 

493.7 

21 

20 

582*5 

552-7 

550*4 

544.1 

522*4 

513*9 

477-2 

469*0 

452-9 

431*5 

425-4 

422*5 

495*4 

22 

21 

582*2 

555*7 

550*5 

543*4 

517*0 

507-9 

174*0 

467*9 

4.51-5 

432*5 

426*5 

423*1 

494*6 

23 

22 

586.1 

557*7 

550*2 

511*0 

511*9 

500*4 

473*8 

465*8 

455-7 

129*3 

425*6 

421*3 

493.5 

0 

23 

590*5 

558*4 

545*6 

535*6 

508*2 

190*3 

468*9 

461*8 

454-8 

430*2 

428*9 

426*6 

491*6 

1 

0 

591*3 

561*4 

542*6 

531*1 

507*9 

486*6 

466*1 

460*2 

455.5 

133*2 

432*9 

429*8 

491*5 

2 

1 

■ 595*9 

506*4 

515*5 

534*8 

513*8 

489*7 

468*9 

165*0 

465*7 

436*7 

435*8 

4.33*0 

495*9 

3 

2 

; 002*2 

572*4 

552*1 

.541*6 

519*3 

493*8 

472*4 

473*5 

477*1 

443*2 

440*9 

439*5 

502*3 

4 

3 

007*9 

581*9 

560*1 

519*2 

.528*8 

500*6 

479*0 

48M 

483*3 

147*4 

445.5 

450*0 

509*6 

5 

4 

009*1 

583*5 

570*1 

551*9 

531*1 

509-4 

485*9 

487*9 

485*8 

451*2 

447*7 

450*7 

! 513*9 

() 

5 

610*7 

587*0 

583*0 

555*5 

540*5 

513*4 

489*7 

189*9 

489*2 

418*0 

447*4 

453*9 

517*3 

7 

0 

i 610*3 

583*2 

579*0 

558*8 

540*5 

514*3 

4903 

487*3 

475*0 

114*0 

447*1 

453*8 

515*3 

8 

7 

; 013*2 

576*2 

5()9*3 

556*6 

535*5 

512*4 

489*6 

478*8 

470*0 

440*9 

413*3 

449.5 

511*3 

9 

8 

1 61 M 

572*8 

562*2 

549*9 

531*6 

510*3 

4860 

172*7 

461*1 

438*2 

'139*8 

437*1 

506*3 

10 

9 

! 001*2 

566*3 

552*1 

M3*8 

525*4 

505*1 

179*3 

459*3 

455*6 

436*0 

433.7 

434*9 

499.4 

11 

10 

1 582*5 

563*2 

541*9 

535*8 

521*6 

499-1 

i.74*f; ! 

458*1 

445*1 

432*2 

428*9 

431*9 

492*9 

12 ’ 

11 

I 574*3 

555*2 

538*1 

528*6 

517.7 

491-9 

471*0 1 

lM-8 

437*6 

1200 

,421*4 

428*0 ; 

48fi.2 


TABLE XXXVI.-, Diurnal Variations of the ViVtical Component of Magnetic Force in 1845. 


Alak. ; 
M. T. i 


I Ol). 

March. 

April. 

May. 

J ii!>e. 

July. 

Aug. 

Sept. 

Oct. 

1 

Nov. 

Dec. 

Year. 

ii. 1 

(hOO 

(I'OU 

e*u(» 

e-(M) 

ihOO 

(»•(>() 

O-BO 

(H»0 

(Hi(* 

(HUl 


(h;() 


12 „ 

0091 

0014 

0097 

0000 

0102 

0085 

00 : 1 2* 

0000 

0115 

0021 

0047 

0075 

0030 

' 13 1 

0076 

0006 

0013 

0075 

0013 

0093 

0019 

0000 

0000 

0000 

0039 

0033 

0006 

1l 

0000 

0000 

0034 . 

0063 

0020 

0113 

0000 

0015 

0050 

0000 

OOOO 

0027 

0000 

15 

06.53 

0019 

0000 

0205 

0000 

0158 

0003 

0013 

0038 

0013 

0007 

0000 

0016 

16 

0082 

0026 

0085 

0185 

0147 

021,0 

0014 

0081 

0Q^3 

0035 

ho 15 

0013 

0057 

17 

0094 

0029 

0146 

0282 

0225 

024hV 

0066 

01 17 

0116 

0046 

0022 

00 H 

0093 

IS 

' 0119 

0028 

0212 

' 0368 

0272 

0279 

0114 

0217 

-ft 197 

0076 

0021 

0019 

0134 

19 

0125 

0047 

0255 • 

«409 

0291 

0284 

OI.H) 

0258 

0285 

0125 

‘ 0039 

0023 

0163 

20 

, 0133 

0069 

0303 

0434 

0251 

0273 

0162 

0255 

0314 

0168 

0073 

0011 

0180 

‘21 

[ 01^0 

0099 

0304 

0127 

0197 

0213 

0130 

0244 

0330 

0178 

0081 

0050 

0172 

22 

0169 

0119 

0301 

0103 

0146 

0138 

0128 

0223 

0342 

0146 

0075 

0059 

0161 

23 ‘ 

0213 

0126 

0255 

0319 

0109 

0037 

0079 

0183 

0333 

0155 

0108 

0082 

0142 

0 

0221 

0156 

0225 

0304 

0106 

0000 

0051 

0167 

0340 

0185 

0118 

0114 

0141 

1 1 

0267 

0206 

0254 

0,T41 

0165 

0031 

0079 

0215 

0442 

0220 

0177 

0146 

0185 

' J 

b330 ‘ 

0266 

0320 

0409 

0220 

0072 

0114 

0300 

0556 

0285 

0228 

0211 

0249 

3 0387 

0361 

0400 

018i' 

0315 

0140 

0180 

037 j 

0618 

0327 

0274 

0316 

0322 

4 

: 0399 

0377 

()500r 1 

0512 

0368 

0228 

0249 1 

0444 

0613 

0365 

0296 

0323 

0365 

5’ 

0415 ' 

0412 

0629 

0548 ; 

1 0432 

0268 

0287 

0164 

0677 

0333 

0293 

0355 

0399 

6 

0411 

UI 74 ' 

0589 

0581 

0432 

0277 

0293 

0438 

0535 

0293 

0290 

0354 

0379 

" 7 

8 

0440 

0419 

- 0304 
0270 

0492 
042 L 

t0559 

0492 

0382 

0343 

0258 
0237 ' 

•^0286 

"0250 

03^3 

0292 

0485 

6426 

0262 

023d 

0252 

0217 

0311 

0187 

0339 

0289 

0 

0320 

0205 

0323 

0431 

0281 

0185 

0183 

0158 

0341 

0213 

0156 

0165 

0220 

10 ^ 

0133 

0174 

0218 

0351 

0243 

0128 

0138 

0116 

0236 

Q,175 

0108 

0135 

0155 

11 

0051 

0094 

0180 

0279 

0204 

0083 

0100 

0013 

0161 

m 

0053 

0063 

0096 

0088 
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TABLE XXXVII. — List of Days in each Month of 1845 upon which the Vertical Component 

of Magnetic Force was least disturbed. 


Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

1 

Oct. 

Nov. 

Dec, 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

1 

1 

3 

1 

2 

2 

2 

7 

6 

1 

4 

1 

2 

3 

4 

2 

3 

3 

3 

11 

11 

3 

7 

5 

3 

4 

5 

4 

5 

6 

4 

12 

15 

6 

8 

6 

4 

7 

6 

5 

6 

7 

5 

13 

16 

7 

10 

8 

6 

8 

7 

7 

9 

12 

12 

14 

20 

8 

12 

9 

7 

10 

8 

11 

13 

13 

14 

16 

22 

11 

13 

10 

8 

H 

11 

12 

21 

14 

15 

19 

23 

13 

14 

11 

13 

12 

12 

17 

23 

16 

17 

20 

29 

15 

15 

12 

15 

14 

13 

22 

24 

17 

18 

21 


16 

19 

15 

17 

1 15 

28 

23 

26 

19 

21 1 

22 


17 

20 

16 

18 

17 

31 


27 

20 

22 

23 


18 

21 

17 

21 

18 



29 

21 

23 

27 


23 

22 

18 

31 

19 




23 

26 



24 

24 

19, 20 






25 

I 29 



27 

25 

22, 23 






26 

30 



30 

27 

24, 26 


i 


! 

i 

1 

27 

31 

1 

1 i 


28 

27, 29 


TABLE XXXVIII. — Hourly Means of the Balance Magnetometer Micrometer Readings corrected 
for Temperature, for the least disturbc(< days in each Month Oi^l845, corrected so that the Mean 
of each Monthly Series equals the true Monthly Mean. 


Mak. 
M. T. 

.Jan. 

Feb. 

March. 

April. 

0 

June^ 


B 


().#. 

i 

Nov. 

• 

1 pec. 

i 

i 

i Year. 

li. 

Mic. l»iv. 

Mi<*. Div. 

Mic. Div. 

Mi«. Div. 

Mic. Dlv. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

' Mic. Div. 

1 Mic. Div. 

12 

588-3 

559-8 

542-7 

526-2 

513-9 

496-6 

468-5 

454-4 

441-0 

4fl-0 

424-5 

1 4€8-8 

1-488-8 

13 

587-9 

558-3 

543-6 

528 0 

514-6 

497-4 

468-4 

454.4 

439-9 

422-0 

4*24 « 

42fi9 

488-9 

14 

587-5 

556-2 

545-1 

531-8 

516-8 

499.9 

470-2 

456-5 

444-8 

423-5 

422-7 

426-0 

490-1 

15 

586.3 

556-8 

.^44-8 

533-3 

519-5 

506-2 

472-0 

4.59-0 

444-7 

423-1 

422-7 

425-0 

491-0 

16 

585-3 

557-2. 

, 545-0 

533.3 

523-5 

310-6 

476-2 

46.3*2 

446-9 

423-2 

422-0 

1 424-0 

^92-5 

17 

583 3 

557-5 

545-7 

534-5 

525-5 

514-6 

478-1 

466-1 

447-3 

422-5 

422-3 

923-7 

•493-4 

18 

581.5 

556-6 

‘546-3 

536-9 

525-6 

517-8 

479-9 

469-7 

^51-0 

423-2 

422-1 

425-0 

494-5 

19 

,584.9 

557-1 

548-0 

542-1 

626-8 

517-6 

477-6 

473-1 

457-5 

*426-8 

423-6 

425t4 

496-7 

\mm 

5863 

557-^ 

550-5 

54^-1* 

522-3 

517-0 

477-5 

470-0 

459-3 

429-0 

427-3 

427-0 

497-4 

21 

.585. 3 

557-9 

5400 

543-9 

518-3 

5ip-3 

4^3-3 

470-2 

458-7 

430-6 

428-0 

428-1 

496*2 

22 

587-8 

559-4 

448-5 

541-i< 

512-2 

501-9 

473-0 

465-3 

456-7 

•428-6 

428-3 

428-1 

494.3 

23 

589-5 

559-1 

• 544-0 

53A-1 

507-3 

491-7 

466-3 

459-2 

454-Q 

428-4 

431-3 

430-1 

491-2 

0 

589-7 

560-4 

540-8 

527-6 

•50.3-9 

488-7 

462-5 

457-6 

449-1 

428-9 

435-2 

432-4 

489-7 

1 

5934 

561-7 

542-1 

529-8 

500-4 

491-3 

463-2 

460-3 

454-8 

431-9 

437-5 

4^4-3 

492-5 

2 

596-6 

564-9 

545-7 

535-2 

515-7 

494.9 

466-3 

465-8 

464-8 

438-0 

440-7 

435-3 

•497.3 

3 

597-9 

569-3 

551-8 

538-7 

522-6 

498-9 

473-6 

471-8 

470-1 

444.5 

442-0 

442-9 

502-0 

4 

598-0 

570-7 

556-0 

540-3 

526-8 

504-6 

480-0 

476-5 

469-7 

448-9 

441-7 

441-6 

504-6 

5 

•595-7 

569-8 

555.9 

541-1 

529-6 

506-4 

483-4 

476-2 

464-8 

447-4 

439-0 

439-8 

504-2 

6 

595 2 

568-4 

553-8 

542-2 

529-3 

507-7 

484-3 

471-7 

45i/.5 

443.7, 

4^8-1 

<^39-2r 

j 502i8 

7 

596 6 

566-4 

551-6 

542-9 

586-2 

506-5 

482^8* 

465-7 

454-9 

440-2 

436-3 

437-‘2 

i 50Q-6 

8 

595-8 

565-6 

551-8 

540-1 

523-6 

505-5 

480-4 

462-5 

453-6 

‘ g36.2 

435-2 

435-2 

498-8 

9 

595-4 

565-1 

548-1 

537-3 

,518-8 

502-0 

476-1 

460-4 

•452-3 

431-4 

432-3 

432-3 

496*0 

mm 

591-7 

562-7 

545-7 

533-0 

515*5 

498-4 

472-8 

458-3 

\45-9 

428-1 

430-8# 

432-2 

4p2-9 


,587-9 

559-6 

543-r 

528*3 

513*4 

• 

495-8 

» 46^-7 

• 

454*7 

439-7, 

423-1 

428-3 

429-3 

489*3^ 


•• 

MAG. AND MET. OBS. 1845 AnI) 1846. 





22 Results of Makebstoun Observations, 1845. 

TABLE XXXIX. — Mean Variations of the Vertical Component of Magnetic Force, with reference to 
the Moon’s Hour-Angle, for each Lunation, for the Six Summer and Seven Winter Lunations, 
and for the whole Thirteen Lunations of 1845. 


Moon’s 

Hour- 

Angle. 


0 

J 

2 

3 

4 

5 

6 

7 

8 
0 

10 

]] 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 . 

23 

24 


Lunations. 


1st. 

2d. 

3d. 

4th. 

5th. 

6th. 

7th. 

8th. 

9th. 

10th. 

11th. 

12th. 

13th. 

Sum- 

mer. 

Win- 

ter. 

Year. 

0 (M) 

li* 0 () 

0()0 

0-00 

(»•()() 


0 (K) 

0*00 

0 (M) 

0 (H) 

(►•IM) 

0 -(K) 

(HK) 

0*00 


(f(K) 

0168 

0051 

0128 

0198 

0189 

0032 

0078 

0017 

0218 

0048 

0097 

0160 

0018 

0046 

0055 

0041 

0172 

0052 

0077 

0181 

0213 

0036 

0100 

0054 

0218 

0101 

0097 

0212 

0057 

0058 

0065 

0052 

0170 

0039 

0064 

0117 

0208 

0043 

0094 

0058 

0248 

0162 

0103 

0203 

0051 

0052 

0069 

0051 

0140 

0014 

0028 

0161 

0202 

0068 

0094 

0055 

0209 

0173 

0070 

0177 

0047 

0056 

0048 

0041 

0079 

0019 

0005 

0162 

0164 

0097 

0093 

0061 

0198 

0109 

0067 

0072 

0048 

0054 

0012 

0021 

0014 

0017 

0000 

0163 

0166 

0105 

0081 

0060 

0180 

0129 

0042 

0071 

0042 

0050 

0000 

00 W 

0010 

0065 

0012 

0176 

0135 

0107 

0085 

0085 

0139 

0178 

0034 

0018 

0036 

0046 

0014 

0019 

0086 

0055 

0042 

0099 

0161 

0114 

0066 

0105 

0122 

0177 

0030 

0044 

0013 

1 0036 

; 0019 

0017 

0091 

0026 

0076 

0060 

0217 

0096 

0066 

0091 

0101 

0177 

0036 

0031 

0018 

0030 

0020 

0014 

0000 

0023 

0126 

0000 

0226 

0099 

0066 

0061 

0068 

0157 

0056 

0000 

0017 

1 0011 

0009 

0000 

0017 

0043 

0152 

0148 

0243 

0095 

0041 

0048 

0090 

0213 

0073 

0020 

0020 

0035 

0008 

0026 

0116 

0058 

0175 

0228 

0245 

0078 

0046 

0036 

0069 

0197 

0095 

0016 

0036 

001 1 

0058 

0040 

0144 

0078 

0255 

0271 

0239 

0091 

0050 

0027 

0000 

0166 

0092 

0075 

0034 

0037 

0076 

0048 

i0179 

0097 

0233 

0293 

0250 

0100 

0019 

0073 

0053 

0121 

0075 

0085 

0049 

0061 

0075 

0058 

0215 

0129 

0236 

0290 

0262 

0086 

0033 

0078 

0060 

0120 

0073 

0071 

0052 

0059 

0083 

! 0062 

: 0200 

0131 

0245 

0320 

0252 

0086 

0033 

0078 

0042 

0129 

0084 

006 1 

0015 

0060 

0083 

1 0062 

0187 

0114 

0269 

0298 

0248 

0081 

0038 

0056 

0032 

0122 

0084 

0085 

0014 

0050 

0084 

1 0058 

0182 

0096 

0268 

0212 

0211 

0079 

0029 

0057 

0016 

0131 

0089 

0080 1 

0021 

0030 

1 0079 

1 0017 

0209 

0075 

0244 

0226 

0146 

0061 

0027 

0050 ! 

0062 

0147 

0084 

0078 ! 

0029 

0020 

I 0079 

! 0011 

i 0178 

0056 

0219 

0240 

0118 

0050 

0005 

0058 

0089 

01 14 

0057 

OOoO 

0011 

0018 ! 

0054 

! 0027 

1 0157 

0030 

0229 

0233 

0000 

0047 

0000 

0051 1 

0122 

0093 

0011 

0031 

0008 

0000 

0010 

0011 

0180 

0035 

0167 

0242 

OOi^is 

0016 

0015 

0040 1 

0151; 

0061 

0000 

0025 

0000 

i 0022 

0022 

i 0012 

0221 

0004 

0176 

0291 1 

0185 

0018 

0041 

0017 j 

0156! 

0051 

0010 

0010 1 

0005 

! 0013 

i 0028 

0025 

0172 

0000 

0126 

0251 

0188 

0000 

0049 

0000 1 

0176 

,0017 

0036 ! 

0037 

0010. 

0036 

I 0012 

00 1 3 

0162 

0041 ! 

0057 

0225 

0126 

00 fe 

0069 

0021 1 

0203 ! 

1 

0000 

0079 

0111 

1 

0016 

' 0034 

1 0022 

0017 


TA BLE XL. — Difforcuices between tbe'Hourly Means of the Biilance Mierometer Readings for the whole 
Series in ea';h Montli, hikI those for the selected Days ; or Table XX X.V- vninas Table X XXVllI. 


Mak. 

T. 

c* 

Jun. 

Fob. 

March. 

April. 

May, 

dune. 

.luly. 

Aug. 

Si'pt. 

Oct. 

Nov. 

0..,,. 

Y ear. 

h. '' 

Mir. Djv. 

IMir. ]»iv. 

Mir. Div, 

Mir. J>iv, 

Mic. l)iv. 

.Mir. Hi V. 

Wic. l>iv. 

Mir. Div. 

Mir. Div. 

Mir. I)i\0 

. 

Mir. J)iv. 

Mk 

. J)iv. 

Mir. Div. 

. 12 

- 100 

_ 

12-6 

-12-9 

-25*/) 

- 

6*4 

-1*5 

- 

4.3 

-10*9 

- 8-0 

” 12 

-17 

- 

2*9 

- 8*4 

13 

-IM 

- 

119 

-19? 

- 198 

- 

16 0 

-15 

- 

5.5 

-10*9 

- 13-4 

-7 3 

- 2-3 


6-2 

-109 

14 

-^'18.3 

-- 

10.4 

-21*6 

-248 


17-5 

-20 


92 

-ii-b 

- 183 

-8*8 

- 4*6 

- 

4.^' 

™ 12*7 

15 

-118 

- 

91 

- 2 1*7 

- 12*1 

- 

22-2 

-?.8 

- 

10-7 

- 14 . 2 

-^VJ.4 

- 7*1 

^'- 3.9 

- 

66 

-120 

16 

- 7-9 

- 

8.8 

- 16*4 

-14*1 

- 

11*5 

- 3 0 

_ 

U)*8 

- 11*6 

“ r ^ 

-5*0 

-2*4 


4-3 

- 9.4 

17 

- 4.7 

_ 

90 

-11.6 

- 56 


5.7 

-3*2 

- 

10*5 

- 7 . 9 " 

♦L j4.2 

-32 

-2*0 

- 

3*9 

- 67 

18 

- 3-4 

- 

84) 

- 5 -^0 

+ 0*6 


M 

- 3.3 

- 

7' 5 

- 4.5 

- 9*8 

-0-9 

- 1*9 

- 

4.7 

- 4*1 

19 

- 32 

- 

6.6 

- 24 

- 0 5 

- 

0-4 

-26 

- 

30 

'i- 3.8 

- 7,.^ 

+ 04 

- 16 

- 

4.7 

- 3*0 

•20 . 

' - r-d-S 

_ 

51 

- 01 

- 1*0 

+ 

0*1 

-31 

- 

03 

- "1 0 

- 6*4 

+ 2*5 

-1*9 

- 

4*5 

- 2*0 

21 

31 


22 

+ 0.5 

- 0*5 


13 

-24 

+ 

07 

- 2*3 

- 4-2 

+ 19 

-1*5 

- 

4.7 

- 16 

22* 

— 1-7 


1*7 

+ 1*7 

- 05 

- 

03 

1 - 15 

+ 

0-8 

+ 0*5 

- 1-0 

+ 0.7 

-27 

- 

3*8 

- 0*8 

23 

1.0 

- 

07 

+ 1*6 

+ 1*5 

+ 

0*9 

- 14 

+ 

2-6 

+ 2*6 

+ 0-8 

+ 1-8 

-2*4 


3*5 

+ 0*4 

0 

,+ 1.6 


10 

+ 1*8 

+r 3.5 

+ 

4 0 

-21 

+ 

.3*6 

+ 2-6 

+ 6.4 

! +4*3 

- 2*3 

- 

2*6 

+ 18 

^ 1 

2.S) 

+ 

4.7 

'+ 3.<^ 

+ 50 

+ 

4.4 

I -1*6 

+ 

5*7 

+ 4*7 

+ 109 

+ 4.8 

-1*7 

- 

1*3 

+ 3.4 

2 

1 + 5*6 

+ 

7*5 

+ 6*4 

+ 6*4 

+ 

3*6 


+ 

61 

+ C-7 

+ 123 

+ 52 

+ 0*2 

+ 

02 

+ 5*0 

3 

+ 10.0 

+ 12*6 

+ 8«3 

+ 10*5 

+ 

621 

+ 1-7 

+ 

5*.4 

+ 9.3 

+ 132 

+ 2*9 

+ 3*5 

+ 

7 1 

+ 7*6 

4 

+ 111 

+ 12-8 

+ 14.1 

+ 11*,^ 

+ 

7*3 1 

+ 4*8 

+ 

5.9 

+ 114 

+ 161 

+ 2-3 

^+60 

+ 

9*1 

+ 9*3 

5 

+ 15*0 

^^l/*2 

+ 271 

+ 14*4 

+ 10-9 

-f7.0 

+ 

6-3 

+ 137 

+ 24*4 

+ 0*6 

+ 7 5 

+ 14*1 

+ 13*1 

6 

+ 15.1 

+ 14.8 

+ 25*2^ 

*+16.6; + ll*2 

+ 6.6* 

+ 

60 

+ 15.6 

+ 155 

+ 0*3 

+ 90 

+ i 4 .e 

+ 125 

7 

+ 16*6 

+ 

9*8 

+ 17*7 

+ 13-7 

+ 

9.3 

+ 5*9 ' 

+ 

6-8 

+ 131 

+ IV* 1 

+ 0.7 

+ 7*0 

+ 12*3 

+ 10*7 

• 8 

+ 153 

+ 

7*2 

+ 104 

+ 9-8 

+ 

8*0 

+ 4*8 

+ 

5*6 

+ 10*2 

+ 10*5 

+ 2*0 

+ 4*6 

+ 

1*9 

+ 7*5 

9<' 

+ 5.8 

+ 

1*2 

+ 4*3 

+ 6.51 + 

6*6 

+ 3*1 

+ 

.3*2 

- 1*1 

+ 3.3 

,+ 4*6 

+ L4 

+ 

2*6 I + 3*4 

10 

- 92 

+ 

0.5 

- 3.81 

+ 2*8 i + 

61* 

+ 1*0 

+ 

2*0 

- 0*2 

- 0*8 

+ 41 * 

-1-9 

- 

03 

00 

11 

-13*6 

- 

4.4 

- 5*0 

+ 0*3 1 + 

4*3 

-0-9 

+ 

2*3 

- 9*9 

- ^2-1 

-3*1 i 

- 3.9 


1-3 

31 
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TABLE XLL — Mean Difference of a Single Observation of the Balance Magnetometer from the 
Monthly Mean at the corresponding hour, for each Civil Day and Week in 1846. 


Civil 

Day. 




HQ 

■ 


BHHl 



HIQIIII 

Nov. 

Dec. 


Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

1 

29-7 

14-4 

152 

12*9 

65*6 

[14-8] 

20*4 

237 

14*7 

18-3 

14-6 

8*3 

2 

24*0 

[190] 

[12-2] 

8*7 

13*8 

71 

17*1 

31*0 

30-2 

5*6 

[19-4] 

4*8 

3 

187 

17-2 

13-8 

15*7 

11*4 

8*9 

11*0 

[16-6] 

40*2 

16*7 

,8*4 

91*9 

4 

13-7 

11-7 

13-4 

13*1 

[26-81 

23*2 

14*3 

13*2 

30-8 

8*5 

22*8 

41*4 

5 

[16-1] 

37-8 

135 

10.9 

23*3 

14*1 

14*2 

11*2 

21*7 

[11-7] 

47*5 

38*8 

6 

13*9 

21-6 

14*5 

[HI] 

22-7 

4*6 

[11-8] 

7*9 

30*9 

21*3 

24-8 

26-1 

7 

no 

11 7 

142 

10*3 

24*0 

6*7 

10*9 

6*3 

[20-7] 

11*8 

11*2 

[25-1] 

8 

14-5 

10-3 

10*6 

9-2 

27-0 

[10-2] 

9*6 

122 

20*3 

6*1 

15*7 

22*0 

9 

44*5 

[11-2] 

[12.3] 

19*6 

13*6 

16*2 

10*6 

12*9 

9*8 

14*9 

[12-7] 

14*2 

10 

19- 

5.5 

8*6 

10*0 

10*8 

12*3 

12*8 

[13-1] 

10*7 

29*4 

6*2 

8*4 

i 2 

13.^> 

7-9 

11*8 

13*4 

[16-51 

7-2 

3*5 

16-9 

12*5 

16*9 

11*3 

11*7 

12 

[18.4J 

lO-i 

11*0 

16*2 

19*3 

8*9 

19*6 

14-4 

132 

[18-0] 

7*0 

5.7 

13 

12 6 

7'1 

8*4 

[23-1] 

14*9 

13*2 

[13-9] 

15*9 

8*5 

8*7 

11*8 

20*1 

14 

112 

8-0 

9*1 

85*0 

13*0 

9*3 

10*0 

13*0 

[12-7] 

20-1 

10*9 

[10*3] 

1.5 ! 

9.4 

9-4 

10*4 

6-7 

18*4 

[13-0] 

15*2 

20*2 

15*7 

17-9 

9*2 

6*6 

Id 1 

9*6 

[100] 

[ 9-7] 

0*0 

13 3 

13*7 

15*9 

24*4 

15*4 

4*6 

[111] 

10*6 

17 : 

1 1 -8 

7.4 

11*9 

12*4 

12*3 

15*2 

4*8 

[16-8] 

10*7 

121 

18*2 

7*4 

18 

9-0 

10-2 

8*1 

14*3 

'10*8] 

17*8 

1.3*5 

20*1 

30*6 

11*9 

10*7 

5*6 

19 i 

[23.3] 

17-0 

10*2 

150 

33*0 

15*1 

12*0 

12*0 

21*5 

[14*3] 

5*0 

8*4 

20 ; 

H9.4 1 

U)-2 

44*0 

[12*4] 

1 1*4 

15*1 

[10*3] 

11*4 

14.9 

13*2 

10*9 

7*2 

21 

iO 5 

161 

17.9 

12 7 

9*2 

21*8 

4*8 

14*1 

[19*9] 

19*6 

6*3 

[104)] 

22 

9*2 

n.2 

102 

10*3 

8*5 

[12-0] 

1 12*3 

11*5 

11-4 

24*3 

10*2 

10*0 

23 1 

8.( 

|2r..i] 

[27.1J 1 

9*' 

11*4 

4*1 

14*2 

12*6 

171 

6*5 

[12*9] 

12*8 

21 

25-7 

1 

35.9 1 

90 

V)‘0 

8*7 

19*6 

[li^.5] 

17*7 

10*4 

14*5 

16*0 . 

25 1 

11 h 

41-0 

33.7 j 

23- 1 

[<9*9] 

6*6 

58*6 

14* 1 

69*3 

14*5 

11*4 

34*1 

li 

[17‘8] 

2^4) 

100 ! 

12*0 

, 9*2 

6*4 

0*3 

13*2 

19*8 

[11.8] 

23*9 

• 39*6 

-'7 !i 

10-0 ! 

8-8 

100 1 

[22*7] 

10*0 

5*7 

! [17-4] 

9.4 

15*4 

10*4 

40*1 

28*7 

28 

il.« j 

8.3 1 

9.9 1 

51^>t 

10*3 

9-8 

.5*2 

13*7 

[26-6] 

15*1 

32*8 

[30*4] 

2t i! 

' 32.8 

j 

11*3 i 

21*8 

122 

• [13*2] 

9*5 

33*2 

f5*4 

136 , 

34*0 

19*3 


13 8 i 


[12 3] i 

19*2 ' 

12*2 

19*8 

5*3» 

46*7 

21*3 • 

15*9 

[35*3] 

34*2 

:<{ 

191 : 


119 

*# 

1 

25*5 • 




HH 

7*4 


26*7 


T.VBluE X IjIL— Mean, Differoneo of a Sisgle Observation of the Balance Magnetometer from the 
Montlily Mean jU tli(‘ corresponding lK)ur. with reference to the Muon’s Age and ♦Declination, 
for 


Age. 

• 

Mea» 

Ditrc .^CR, 

• • 

• 

M u >n’s 
-\./0 

Moan 

Diilercncc • 

After 

1 Moon 
furthest 
North. 

Mean 

Difference. 

• 

After 

Moon 

furthest 

Nbrth. 

Mean 

Difference. 


Mir. Di*'. 

♦ Day-* 

Mic. Div. 

Day. 

Mic,. Div. 

» • 

I>ay. 

Mic. Div. 

15 

>3*3 

.0 

no 

0 

12*5 

14 

17-2 

16 

115 

1 

17-8 

I 

17*5 

15 

11*4 

17 

15*8 

2 

15 3 

2 

14-2 

16 

14*5 

18 

15*4 

3 

13*5 

3 

25*7 

17 

29*6 

19 

14*9 

4 

18*8 

4 

15*1 

18 

17*8 

20 

14*6 i 

5 1 

17*5 

5 

16*1 , 

19 

1^*2* 

21 

20*2 

6 

18*2 

♦ « 

. 14*3 

^0 

• 18*2 

22 

14*7 

• 7 J 

14*0 

*7 

16*? 

21 

13*3 

23 

16*0 

8 

# 19*8 

8 

18*7 

3)2 

J3*4 

24 

18*3 

9 

14*5 < 

9 

1^.3 

23 

18*5 

25 

. 20*0 

10 

12*4 

• 10 

21*2 

24 

il.3’^ 

26 

15*^ 

il 

12 *^, 

11 

17*5 

• 25 

13*8 

27 

i7*9 

12 

22 *2* 

12 

14*9 ♦ 

26 

13*3 

28 

•21*0 

13 

15*5 ;i 

13 

15*5 

27 

14*3 

29 ^ 

1 21*(/ 

14 

15*2 1 
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Kesults of Makerstoun Observations, 1845 


TABLE yT.TTT. — ^Mean Difference of a Single Observation of the Balance Magnetometer from the 
Monthly Mean at the corresponding hour, for each Hour in each Month in 1845. 


Mak. 
M. T. 

Jan* 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

Dec. 

Year. 

h. 

Mic.Div. 

Mi«, J)iv. 

Mic. Div. 

Mio. Dlv. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Dlv. 

Mic. Div. 

12 

25-3 

26-5 

23-4 

49*4 

225 

9*2 

141 

243 

18*8 

18.1 

13*1 

18*1 

21*9 

13 

23-3 

24-3 

30*1 

36-1 

35-9 

9.5 

16*0 

24.5 

25-7 

I8.3 

14*1 

158 

22*8 

14 

36‘3 

226 

31.5 

442 

368 

9.7 

20*8 

25*5 

25.0 

191 

17-7 

15*2 

254 

15 

30-3 

19*5 

328 

259 

42. 1 

100 

233 

28*2 

28-8 

17.4 

17-8 

16-8 

24*4 

16 

265 

18*2 

240 

31.5 

277 

10.6 

22. 1 

251 

27*8 

15-8 

16*5 

161 

21*8 

17 

21-8 

18*4 

17*9 

I8.7 

20.7 

117 

22.0 

20.7 

29*0 

13-9 

I6.3 

17*8 

19*1 

18 

19-7 

17-7 

112 

109 

167 

113 

184 

167 

27*1 

12-5 

16*9 

17*3 

16-4 

19 

18-3 

15*1 

8*4 

12-3 

15.2 

114 

152 

157 

22. 1 

11.6 

167 

161 

14-8 

20 

18*1 

13*4 

7.4 

12-3 

13.7 

11-7 

12-7 

• 145 

22-2 

9*9 

16*5 

16*0 

14*0 

21 

170 

IM 

7*2 

12.5 

155 

10.9 

11*6 

13-8 

181 

10-9 

154 

158 

133 

22 

14-5 

10*8 

7.4 

124 

15*1 

104 

10.4 

11-5 

150 

108 

151 

157 

12-4 

23 

11-2 

10*7 

7*1 

9.7 

13.7 

101 

9.5 

105 

13.0 

9*4 

13.4 

15*4 

11*1 

0 

11.4 

10*7 

7*5 

9*8 

13.8 

92 

9.8 

104 

13.3 

lO-l 

12*4 

157 

11*2 

1 

118 

10*9 

7*7 

116 

13.9 

100 

9.4 

119 

199 

10-5 

13*1 

15.6 

12*2 

2 

127 

11*6 

7*2 

10-8 

13.3 

116 

IM 

126 

23.3 

no 

148 

165 

13.0 

3 

149 

15*8 

8.8 

150 

13.2 1 

130 

109 

12.6 

233 

13*5 

182 

28-0 

156 

4 

14*9 

14*3 

12*4 

13.6 

12.7 

157 

129 

166 

21-8 

17*1 

209 

31.8 

171 

5 

151 

19*6 

28*1 

146 

13.4 

160 

136 

18*7 

315 

18*2 

225 

39*4 

209 

6 

16-8 

17*1 

24-8 

157 

140 

148 

131 

148 

194 

16*3 

260 

.39.7 

19*4 

7 

17‘1 

10*5 

16.6 

129 

113 

151 

122 

108 

172 

15*3 

230 

35*6 

16*5 

8 

16‘5 

9*7 

12-6 

9.3 

91 

139 

105 

7*1 

14.5 

13.9 

19.9 

21*6 

132 

9 

155 

13*7 

IM 

6.6 , 

7-8 

119 

10.4 

183 

112 

12*2 

16*1 

21*9 

131 

10 

242 

14*3 

14*2 

ll.f 

7*9 

10-9 

9-8 

|i3.5 

16.0 

10-5 

134 

18*4 

13*7 

11 

26-7 

19*3 

14.0 

13.9 

11.5 

117 

9*2 

235 

19*6 

17*8 

13*3 

18*4 

166 


Variations op Magnetic Dip. 


TABLE XIiIV.-£.Variations of Magnetic Dip, with reference to the Moon’s Age, Declination, and 
Distance from the Earth, as deduced fr.om Tables XIX. and , XXXII. 


a 

Moon's 
' Age. 

Variations 

of 

Ma(«netic 

Dip. 

Moon’s 

Age. 

Variations 

oft 

Magnetic 

Dip. 

After 

Moon 

farthest 

North. 

Variations 

of 

Magnetic 
Dip. . 

After 

Moon 

farthest 

North. 

Variations 

Magnetic , 
Dip. 

Before 

and 

after 

Pecrigee. 

Vat iaiions 
of 

Magnetic 
] >ip. 

Before 

and 

after 

Apogee. 

Variations 

of 

Magnetic 

Dip. 

Day. 

f 

Day. 

# t 

Day. 


r* 

Day. 

' « 

C l>ay. 


Day. 

/ 

15 

0215 

0 

0-1,44^ 

0 

0.114 

14 

0056 

7 

0 287 

7 

0-106 

16 

0*219 

1 

0*228 

1 ' 

01 10 

15 

(J-OIO, 

6 

0.166 

6 

0-270 

17 

0*219 

2 

0*402 

2 

0*068 

16 

0032 

5^ 

0*235 

5 

0087 

l8 

, 0-313 

3 

0*246 

* 3 

0-178 

17 

0300 

4 

0-160 

4 

01 00 

19 

0-318 

4 

0*175 

4 

01 39 

18 

0594 

3 

0*287 

3 

0*192 

20 • 

0*295 

5 

0*413 

5 

0265 

19 

0*267 

2 

0231 


0*076 

21 

0*337 

• 6 

0-260 

6 

0*318 

20 

0-187 

1 

0069 

1 1 

-01171 

22 

P*254,. 

7 

0*229 

7 

0 379 

21 

0*191 

p ! 

0*000 

A 

0*059 


O5I7I 

8 

0 451 

4 8 • 

0.342 

22 

01^ 

1 

0*100 

1 

0*154 

24 

0-259 

9 

0*189 

9 , 

0*263 

23 

0*104 

2 

0445 

2 

0267 

25. 

0*228 

10 

0*(fel 

10 

0*234 

24 

« 0*091 

3 

0*567. 

3 

0*166 

26 

0*000 


0*103 

n 

0*162 

25 

0*036 

4 

0-288 

4 

0*069 

27 * 

0*028 

^ 12 

0*110 

12 

0*20«; 

.26 

0*000 

5 

• 0*167 

' 5 

0,296 

‘28 

.0*018 

13 

0*092 

13 

0*218 

;«27 

0*006 

' % 

0.199 

6 

0215 

29 

a 

0*052 

14 

0*104 • 





7 

• 

0*188 

7 

0*192 




Variations of Magnetic Dir, 1845 
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TABLE XLV. — Diurnal V ariations of the Magnetic Dip in 1845, as deduced from Tables XXIII. 

and XXXVI. 


Mak. 
Al. T. 

Jan. 

Veh. 

March. 

1 

April. 

1 

May. 

Juno. 

•Tuly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

h- ; 

12 

0924 

0-310 

i 

0-101 

0-!t58 

1-279 

1-039 

1-261 

0-625 

0-807 

0-493 

0-661 

1-334 

0-609 

13 1 

1010 

0-373 

0-524 

1-276 

1-353 

1-264 

1-491 

0-945 

0-507 

0-330 

0-537 

M80 

0-692 

14 

1C82 

0-519 

0-861 

2-304 

1,502 

1-406 

1-595 

1-177 

0-907 

0-391 

0-481 

0-959 

0-941 

. 1 

15 1 

0-598 

0-526 

0-362 

1-233 

1-502 

1-508 

1-631 

1-034 

0-745 

0-123 

0-325 

0-797 

0-658 

16 1 

0-336 

0-289 

0076 

1-405 

1-687 

1-574 

1-857 

1-091 

0-746 

0-000 

0-199 

0-530 

0-659 

17 

0-097 

0-234 

0-380 

1-254 

1 -959 

1-876 

2-100 

1-411 

0-612 

0-103 

0-1 00 

0-291 

0-661 

18 ^ 

o-o;is 

0-000 

0-479 

1-179 

2-121 

2-194 

2-306 

1-858 

1-032 

0-230 

0000 

0-178 

0-786 


0-000 

0-068 

0-713 

1-750 

2-758 

2-610 

2-646 

2-573 

1-951 

0-463 

0-224 

0-435 

1-142 

20 ' 

()-25I 

0-293 

1-320 

2-530 

3-202 

.3-138 

3-230 

3-154 

2-520 

1-234 

0-922 

0-609 

1-667 

^1 1 

o-:no 

0-821 

1-712 

3-212 

3-52^ 

h 

.3-410 

3-5.34 

3-491 

1-950 

1-909 

1-625 

0-976 ' 

2-085 

22 

0-700 

0i979 

2-176 

3-543 

3-445 

3-472 

3-625 

3-402 

3-213 

2-044 

1-.597 

1-360 

2-*256 

23 i 

1 0-572 

0-932 

' 1-729 

3-25J? 

;• 3-141 

2-867 

» 

3-015 

2-890 

2-515 

1/151 

1-689 

1-635 

1-976 

0 

! 0-513 

0-745 

i 1-121 

2-724 

2-513 

1-895 

• 

2-425 

2-0*!} 1 

1-813 

1-632 

' 1-293 

1-529 i 

i 

1-479 

1 ' 

o-.no 

0-493 

0-824 

1-957 

; 1-780 

1-308 

1-804 

1-106 

1-111 

0-942 

.0-938 

*i J66 

1 0-938 

2 

0-470 

0-290 

i 

' 0-154 

• I 

1-262 

; 1-301 

, (V81J 

1-161 

0-968 

1-003 

0-819 

0-830 

0-987 

i 0-631 

j 

1 

0-511 

0- 1 &12 

1 

0-059 

1 

1 

0-741 

0-777; 

; j 

*0-511 

0-710 j 

0-352 

0-788 

0-591 

0-730 

, 0-97.5 

• 

!• 0-37(1 

1 

4 i 

• 

0-535 

0-373 1 

' 0-046 

0-294^ 

^ 0-273 : 

1 i 

0-419 

0-534 i 

0-252 

> 

O-OK^ 

1 

0-638 

0-880 

0-767 

• 

0-2*62^ 

5 

0-537 

0-429 

0-288 

• 

« ! 

0»072 

' 1 

0157 : 

0-203 

i 

#-318 ; 

0-211 

0-470 

0-520 

! 

0-673 

0719; 

i 

0-176 

6 I 

i 

0-553' 

0-359 

0-210 

o-()iro i 

] 

0-000 _ 

0-067 

0-000 i 

0-259 

0-000 1 

• 1 

0-259 

0-7.54 

0-000 

1 0-000 


0-800 

0-209 

■ 0-100 

1 0-'07f 

9-1^7 

0-000 

0-306 i 

i 

0-000 

0-155 

• 

0-212 

0-833 

0-506 

1 

1 0-070 

8 : 

0-687 

0-225 

0-373 

0-12C 

j 

1 

0-476 

0-269 

! 

0-352 1 

0-323 

1 

0-602 

0-254 

0-848 

1-320 , 

' 0-306 

• 

i 

0-569 

0-183 

0-000 

0-532 1 

0-699 

0-471 

0-806 ’ 

1 

0-435 ' 

0-306 

0-227 

0-^52 

1-218 ;! 

0-318' 

10 

It 

0-761 

i 

0-531 : 

i 

0-132 1 

1 

0-525 i 

i 

0-986 , 

• 1 

0-636 

1 J4/J 

0-502 , 

1 

• 

0-512# 

• 

0-4J17 

• * 

0-764 

l-l!?3 

i- 

0-472 

*1 : 

i 

0-731 1 

0.^55 

i 

0-062 1 

0-623 1 

i 

I-I32I 0-892 

i 

1-099 ' 

- * 

0 

6 

0-356^ 

» 0-419 

1 

0-717 i 

i t. 

M53 ; 

i}-447 


MAG. AND MET. OBS. 1814 ^ AND 1846 . 
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Results of Makebstoun Observations, 1845 . 


TABLE XLVI. — Variations of Magnetic Dip, with reference to the Moon’s Hour-Angle, for 1845, 

as deduced from Tables XXVI. and XXXIX. 


Moon’s 

Hour- 

Angle. 

Lunations. 

Moon's 

Hour- 

Angle. 

Lunations. 

Moon's 

Hour- 

Angle. 

i 

i Lunations 

1 


Hummer. 

Winter. 

Year. 

Hummer. 

Winter. 

Year. 

1 Hummer. 

1 

Winter. 

Year. 

h. 



/ 

h. 



/ 

h. 

i 


/ 

0 

0146 

0-218 

0-173 

8 

0-292 

0-234 

0-248 

16 

0-160 

0-052 

0089 

1 

0081 

0-086 

0073 

9 

0-421 

0-203 

0*292 

17 

0-297 

0-035 

0-145 

2 

0060 

0-000 

0-018 

10 

0-195 

0-157 

0-179 

18 

0-282 

0*094 

0-168 

3 

0-000 

0-023 

0-000 

11 

0-118 

0*128 

0-111 

19 j 

0-263 

0-118 

0*173 

4 

0-119 

0-212 

0-157 

12 

0-068 

0-113 

0-081 

20 i 

1 0-310 

0-181 

0-229 

5 

0-115 

0-195 

0-146 

13 1 

0-115 

0-157 

01 26 

21 i 

1 0*276 

0 108 

0-174 

6 

0*159 

0-173 

0-155 

14 ! 

0-089 

0-073 

0-068 

22 : 

0*289 

0-166 

0-212 

7 

0*228 

01 30 

0-164 

15 j 

0-136 

0*118 

0*115 

23 1 

0-200 

0-217 

0-197 









24 ! 

0-202 

0-161 1 

0-167 


TABLE XIjVII. — V ariations of the Total Magnetic Force, with reference to the Moon’s Age, 
Declination, and Distance from the Earth, as deduced from Tables XIX. and XXXII. 


Moon’s 

A^e. 

1 

Variations 

of 

Total 

Porce. 

Moon's 

Age. 

V^iriationsf 
of 1 

Total 1 
Force. 1 

1 

1 

After 

Moon 

farthest 

North. 

V ai-iations 
of 

Total 

Force. 

1 After 
Moon 
farthest 
North. 

jt'^ariations 
• of 
Total 
Vorco. 

lleforc 

and 

after 

Perigee. 

Variations 

of 

Total . 
Force. 

IJefore 

and 

after 

Apogee. 

j 

j Variations 
! 0^’ 
Total 
Force. 


0-(KI 

Day. 

% 0-(M) 

I.»av. 


1 

0-00* 

I >ay. 

0-00 

Vay . 

0-(Ml 

15 

0058 

9 

0046 

6^ 

0176 

‘14 

0182 

7 

0131 

7 

0143 

16 

! 0055 

1 

0046 

r 

0112 

V’ 

0148 

() 

0139 

6 

0093 

17 

0040 

2 

0068 

2 

0138 

16 

0174 ! 

5 

* 0118 

5 

0165 

18 

0045 

» ‘‘i 

0088 

3 

0000 

17 

0225 

4 

0127 

4 

0153 

19 

6085 

4 

0133 

4 

«^)068 

18 

0148 

3 

0099 

3 

0144 

20 

0080 

5 

0102 

5 

0114 


0177 

2 

0162 

2 

0177 

21 

, 0020 

6 

0126 

6 

0138 

20 t 

0137 

1 

0'l57 

1 

0165 

22 

0069 

7 

0054 

7 

0114 

21 

0196 

P 

01^6 

A 

0116 

•23 

0094 

8 

0000 

• 8 

0144 

22 

0173 

1 

0184 

1 

0037 

24 

OJ051 

9 

00€1 

9 

0149 

! 23 

0096 

2 

0225 

2 

0000 

25 

0006 

10 

0088 

10 

0096 

24 

0144 •; 

3 

0164 

3 

b070 

26 

0042 

11 

0067 

11 

0167‘ 

25 

0164 

• 4 

0150 

4 

0103 

27 

0005 

12 

0000 

12 

0149 • 

2(f 

0122 

5 

bl76 

5 

0100 

28 

0035 

13 

0(^36 

13 

0156 

27 

0149 

1 6 

0H9 

6 

0115 

29 

0028 

14 

0051* 




1 -i 

i 7 

0071 

7 

0134 


i 
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TABLE XLVIII. — Diurnal Variations of the Total Magnetic Force in 1845, ifs deduced from 

Tables XXIII. and XXXVI. 


1 

Mak. 
M. T. 

Jan. 

Fel). 

March. 

April. 

Ma>. 

J uiie. 

.July. 

Aug. 

8ej)t. 

Oct. 

r — 

Nov. 

— 

Dec. 

Year. 

h. i 

0*(K) 

0‘()0 

()•()() 

(btK) 

oOrt 


B-00 

O-OG 

o-(io 

0*(K» 

()*0() 

IK»0 1 

0*(KI 

12 1 

0166 

0035 

0138 

0070 

0177 

0229 

0138 

0052 

0085 

0029 

0065 

0026 

0063 

13 ! 

0143 

0021 

0043 

0114 

0081 

0214 

0102 

0020 

0000 

0021 

0069 

0000 j' 

0031 

14 

0000 

0000 

0000 

0000 

0073 

0220 

0073 

0012 

0010 

0018 

0035 

0015 1 

0000 

15 , 

0160 

0019 

0016 

0248 

0053 

0255 

0072 

0021 

0011 

0057 

0058 

0005 1 

0044 

16 

0215 

0049 

0070 

0211 

0182 

0301 

0091 

0086 

0059 

0091 

0078 

0014 ; 

0085 

17 

0251 

0057 

0160 

0323 

()2:i3 

0309 

0089 

0121 

0105 

0093 

00i)5 

0069 

0121 

18 

0282 

0080 

0216 

0.387 

0263 

0308 

0116 

0117 

0145 

0110 

0104 

0085 

0149 

19 

0292 

0092 

02;{6 

0101 

0220 

0272 

0105 

01 17 

0112 

0135 

0100 

0063 

0143 

20 

0275 

0092 

0221 

0319 

0127 

0209 

0073 

0036 

0114 

0102 

0065 

0064 

0108 

21 

0266 

0069 

0186 

0271 

0050 

0122 

0011 

0012 

0088 

0015 

0006 

00.37 

0059 

22 

0266 

0074 

0137 

0218 

0007 

0041 

0000 

0000 

0074 

0000 

0000 

0008 

0031 

23 ; 

1 0.323 

0085 I 

0135 i 

1 0192 

1 0000 

0000 

0011 

0010 

013 4 

0018 1 

0021 

0004 ; 

0040 

0 i 

1 0337 

0131 : 

0165 

! 0200 

0059 

1 0059 

0012 

0079 

0210 

! 0080 1 

0103 

0046 i 

! 0088 

1 i 

0103 

0209 

0224 

! 0313 

j 0190 

j 0118 

0131 

0219 

0382 

1 0183 ! 

0167 

0111 i 

! 0185 

2 1 

0450 

0289 

0356 

1 0449 

i 0293 

' 0238 

0230 

1 0318 

0507 

1 0260 1 

j 0229 

01 9() 1 

0280 

I 

0503 

0395 1 

0445 

i 0577 

I 0110 

[ 0336 

0310 

0455 

0590 

j 0325 

0285 

0302 1 

0378 

1 

0513 

0392 I 

1 0517 

1 0648 

i 0.543 

1 0133 

0427 

0533 

0632 

1 0358 

i 0292 

0330 

0432 

o 

0528 

0121 

0652 

0706 

i 0618 

I 0194 

0486 

0557 

0680 

! 0338 

0309 

0367 

0475 

^ i 

0523 

0391 ! 

0617 : 

0746 

0634 

I 0517 

0524 

0526 

0585 

0321 

0298 

0437 

0472 

7 

0527 

0335 1 

0531 1 

0717 

1 0571 

1 0505 

0186 

0467 

0520 

0297 

0253 

0344 

0425 

8 ; 

0517 

0299 

0436 1 

0615 

0491^ 

1 0457 

0116 

0374 

4)116 

0266 

0216 

0139 

0352 

9 i 

0130 

0238 

! 0374 i 

0541 

0118 

1 0385 

0334 

0228 

0361 

0217 

0155 

0127 

0281 

10 

0221 

0J73 1 

0256 i 

i 0164 1 

1 0317 

i 0312 

0255 

0210 

0235 

0186 

0115 

0101 

0202 

1 i 1 

I. 

I 0115 

i 

0120 1 

0225 

0383 

0234 : 

' 0241 

0222 

0087 

0176 

0068 

0075 

; 0065 ! 

0137 


TABLE XLIX. — Variations of the Total Magnetic Foi;ce with reference to the'*Moon^ .Hour- Angle 

for 1845, as deducedAom Tables XXVI. and XXXIX. 

• • 


Moon's 

Hour- 

Angle. 

Lunations. 

Moon's 

Hpur- 

^Vngle. 

Summer. 

[^UNATIO.NS 

J 

Moon’s 

Mour- 

Angle. 

j Lunations. , 

1 

' • 

Summer. 

W lifter. 

^"ear, 

• 

Winter. 

• 

Year. 

i Summer. 

t 

Winter. 

Year. 

h. 

: O-OO 

0-00 ^ 

(l-dO 


OfKl 

• d-(K) 

0-(»() 

• h. 

(>•(10 

O-Od 

d*00 

0 

: 0062 

0053 

0053 ' 

8 . 

0032 

0016 

0018 

16 

1 0065 

0098 

0078* 

1 

0081 

007?> 

0074 

9 

0000 

0008 

0000 

47 

! 0031 

0095 

0062 

2 

I 0076 

0088 

00*8 

•lO 

0016 i 

0012 

0037 

18 

0023 

0089 

0053 

3 

0087 

0065 

0070 

if 

0060 

0061 

0058 

19 ' 

0023 

*0061 

0039 

4 

1 0073 

0010 

0034 

12 

0061 

0084 

0069 

20 

1 0000 

004 1 

0017 

5 

0069 

0000 

0027 

13 

0080 

0079 

0074 

21 

i! 0025 

0030 • 

i 0024 

6 

i 0061 

0016 

0033 

14 

0081 

0095 

0084 

22 

|! 0015 

0031 

i 00’33 

7 

i ' 0044 

0025 

0030 

15 

0077 

0090 

0079 » 

23 

{1 004^ 

j 0010 

0022 









.24 

» 0045 

! 00^5 

L.: ; 

’ 0029 
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TABLE L. — Ranges for each Civil Day of the Magnetic Declination, and of the Horizontal and Ver- 
tical Components of Magnetic Force, as deduced from all the Observations (Hourly, Term-Day, 
or Extra) made in 1845. 


Civil 


Uor. 


Docll- 

Hor. 

Vort. 

Decll- 

Hor. 

Vert. 

Dccli- 

Hor. 

Vort. 

Decli- 

llor. 

Vert. 

Decli- 

Hor. 

Vert. 

Day. 

nation. 

('oinp. 

Comp. 

nation. 

Comp. 

Comp. 

nation. 

Comp. 

Comp. 

nation. 

Comp. 

Comp. 

nation. 

Comp. 

Comp. 

nation. 

Comp. 

Comp. 


j ' 

(>•0 

0*0 


00 

O-O 


0*0 

(H) 


0*0 

0*0 


0*0 

()*0 


0*0 

F)*0 


t .Iantjaey. 


Mahch. 


May. 



July. 


Septembeh. 

Novembrh. 

1 

1 Urll 

0322 

0044 

14*63 

0251 

0074 

21*21 

0602 

0418 

14*43 

0435 

0107 

16*44 

0476 

0097 

19*92 

0661 

0109 

2 

! 10-G5 

0151 

0024 




9*53 

0262 

0019 

i 8*70 

0472 

0040 

26*46 

0763 

0083 




3 

3-81 

0081 

0009 

14*07 

0451 

0025 

12*17 

0358 

0022 

1 10-87 

0354 

0043 

22*94 

0487 

0182 

12*66 

0225 

0071 

4 

I 4-56 

0073 

0016 

7*24 

0199 

0018 




: 14-59 

0368 

0032 

15*20 

0889 

0086 

13*46 

0248 

0066 

5 

... 



6*58 

0172 

0025 

9*93 

0409 

0028 

: 9-87 

0323 

0042 

16*34 

0407 

0077 

34.39 

0417 

0214 

6 

I 2-()2 

0095 

0018 

7*40 

0193 

0013 

13*19 

0400 

0026 




13*65 

0416 

0043 

4*87 

0200 

0046 

7 

! 7'73 

0225 

0029 

11*36 

0227 

0043 

14*14 

0448 

0030 

i 15-06 

0269 

0081 




16*45 

0358 

0079 

8 

1 5*35 

0088 

0015 

9*06 

0269 

0031 

12*36 

0412 

0035 

i 14-76 

0582 

0098 

20*76 

0540 

0110 

7-18 

0161 

0032 

9 

64*96 

2622 

0570 


... 


14*56 

0447 

0029 

' 14*53 

0368 

0066 

11*06 

0468 

0064 




10 

j 32*09 

2.321 

01.33 

12*20 

0605 

0056 

11*17 

0405 

0030 

i 14*69 

0421 

0061 

10*21 

0351 

0050 

18*24 

0175 

0022 

il 

! 9*8G 

0193 

0043 

14*30 

0235 

0026 



... 

' 13*86 

0451 

0036 

16*42 

0347 

0045 

9*87 

0210 

0.059 

12 




7*48 

0172 

0022 

14*41 

0.339 

0045 

, 9*38 

0398 

0046 

13*36 

0399 

0094 

7*11 

0171 

0024 

13 

! 10*21 

0295 

0041 

12*24 

0244 

0036 

12*71 

0427 

0043 




14*90 

0423 

0052 

4*15 

0153 

0018 

14 

1 10*56 

0263 

0037 

20*99 

0480 

0072 

14*14 

0469 

0100 

! 12*52 

0477 

0027 




5*06 

0154 

0018 

15 

j 16*28 

0449 

0033 

17*61 

0351 

0067 

17*26 

0543 

0124 

: 13*60 

0361 

0024 

7-58 

0319 

0037 

4*(53 

0161 

0017 

IG 

5*95 

0126 

0033 



... 

18*44 

0799 

0082 

12*15 

0311 

0041 

13*89 

0319 

0023 




17 

1 11-53 

0273 

0027 

16*96 

0587 

0092 

1 11 20 

0609 

0045 

15*17 

0377 

0027 

35*27 

0()82 

0107 

30*61 

0692 

0169 

18 

G*92 

0218 

0014 

16*66 

0447 

0(»69 



... 

13*99 

0364 

0025 

28*90 

1182 

0245 

21*85 

0351 

0070 

19 

i 



18*60 

0414 

0122 

27*. 30 

0885 

0253 

16*15 

0392 

0038 

20*72 

0419 

0102 

12*30 

0217 

0043 

20 

42*00 

ihs 

0479 

2.3*48 

0792 

0382 

15*76 

0475 

0035 




20*39 

0545 

0040 

6-82 

0141 

0028 

21 

21*50 

0227 

0049 

17*65 

0581 

0100 

12*91 

0441 

0066 

11*03 

0493 

0029 




6*33 

0188 

0019 

22 

20*96 

0819 

0036 

14*80 

0322 

0084 

18*07 

0493 

0088 

13*05 

0434 

0049 

10*71 

0308 

0028 

12*94 

0368 

0028 

23 

20*40 

0193 

0066 



...« 

12*44 

0386 

0045 

15-48- 

0462 

0028 

9*08 

0364 

0040 




24 

21*38 

0813 

0181 

31*15 

0073 

0.343 

14*38 

0573 

0038 

15*17 

0552 

0097 : 

22*95 

0496 

0038 

15*14 

0381 

0027 

25 

30' 14. 

0785 

0121 

27*75 

0715 

0260 




35-64 

0788 

0239 

35*05 

1002 

0461 

8*44 

0210 

0015 

2G 




25*63 

0563 

0137 

8*19 

0312 

0020 

1100‘ 

0341 

0030 

11*74 

03(18 

0090 

7*36 

0316 

0042 

27 

i 18*34 

0479 

0092 

26*67 

0934 

0176 

9*01 

0337 

0033 


•• a 


34*57 

0668 

0185 

9*91 

0139 

0021 

.af? 

i 26*70 

0664 

0135 

24*24 

0326 

0042 

9*38 

0.321 

0027 

9*06 

0389 

0050 



... 

10*19 

0571 

0050 

29 

j 29*95 

0994 

(tf.93 

20*94 

0384 

0082 

10*87 

0314 

0030 

10*90 

0337 

0029 

11*12 

0266 

0058 

KMl 

0392 

0064 

30 

1 24*67 

0532 

0065 

• 



165)9 

0585 

0053 

11*23 

0320 

0044 

14*60 

0*256 

0062 




^il 

5*58 

0231 

0043 

10*02 

0311 

0024 

34*27 

0739 

; 0112 

' 13*55 i 

0419 1 

0046 






• 

• 

i' 

PKmiUAUl. 

t 

1 

Ai’ril. 



Junk. 


August. 

f 

OUTOFiKK. 

Df<:ci?mbeti. 

1 

9*55 

0228 « 

0024 

10*34 I 

0,336 

0021 


1 *••• 


34*40 

1142 

0173 

13*52 

0281 

0043 

5*18 

0148 

0022 

2 




12*99 1 

0290 

0034 

10*76 

I 0242 

0031 

19:93 

0396 

0122 

8*50 

0328 

0061 

12*13 

0249 

0036 

3 

7*73 

0183 

0015 

i 17*24 1 

0426 

0069 

10*76 

0351 

0041 

1(?*96 



16*45* 

0309 

0055 

125-61 

4090 

054,3 

4 

11*70 

4104 

0027 

14*23 ; 

0417 

0024 

17*66 

0407 

0083 

0745 

0109 

8*39 

0336 

0079 

2.V12 

1275 

0128 

5 

1€*35 

0.‘il5 

0214 

[13*94 

0431 

00.33 

13-22 

0438 

0052 

10-97 

0448 

00(‘.4 




10*51 

0262 

0050 

G 

21*6e 

0370 

0036 

I **• 1 



'13-.37 

0384 

0031 

1 13-03 

0445 

0052 

11*62 

0445 

0057 

8*80 

0221 

0026 

7 

IJMl 

0200 

0035 

13-89 I 

0473 

1 0025 

16*46 

0427 

0047 

1 11-42 

CSV-) 

0050 

10*59 

0312 

0028 




8 

6*69 

0136 

*0021 

1,3*18 

0386 

0044 




! 21-60 

0508 , 

0108 

9*49 

0316 

0043 

6*86 

0146 

,0016 

9 




1 13*97 

0472 

0054 

19*31 

0526 

*0068 

' 18*97 

0427 

0107 1 

32*16 

1650 

0215 

3*79 

0123 

0012 

10 

13*33 

0217 

0035 

12*34 

0307 

0034 

15*76 

0514 

D082 

I, ... 


1 

27*8tf 

0693 

0197 

6*95 

0150 

0019 

n i 

10*15 

0189 

0028 

! 14*95 

0344 

•’0024 

11*16 

0385 

0061 

: 11*63 

0370 • 

f0042 i 

9*21 

0308 

0052 

5*28 

0130 

0018 

12 

6-05 

0241 

0023 

15-.35 

034 7 J 

(^019 

14*03 

0454 

0043 

11*44 

0353 

0020 


• ... 


6*67 

0231 

0030 

13 

8*36 

0325 

0049 



12*28 

0340 

0059 

13*03, 

0374 

0040 

6*31 

0265 

0023 

33*62 

0514 

0101 

14 

5*00 

0127 

0016 

67*37 

4200 

0697 

15*86 

0.367 

0045 

1 9*,37 

tp92 

002(4 

6*58 

0207 

0026 




115 

3*26 

01^5 

✓1012 

1 15*11 

0398 

0077* 




1 19*75 

0825 

0104 

14*61 

0209 

00.30 

30*62 

0508 

,0050 

•IG 



1 9*77 

0297 

0048 

12*83 

0316 

0042 

: 16-49 

0521 

0044 

9*22 

0311 

0033 

18*64 

0363 

0051 

17 

10*7.3 

0214 

0039 

i 10*10 

0351 

0036 

9*24 

0374 

0030 

1 ... 



20*70 

0378 

0066 

8*61 

0230 

0047 

18 

•5*54 

0118 

0010 

19*57 

0413 

0090 

11-14 

0414 

0046 

22*60 

0575 

0132 

1.3*16 

0328 

0016 

15*09 

0300 

0044 

19 

5*67 

0167 

0017 

il7*59 

0729 

0133 

15*14 

0405 

0032 

13*36 

0503 

0026 




, ?'50 

0101 

0016 

20 

31-51^ 

041^ 

oo.y) 



. • 

15*21 

0473 

0036 

12*65 

0519 

0024 

22*61 

0430 

0068 

8*21 

0115 

0018 

21 

26*8 f 

0360 , 

0103 

13*44 

•0540 « 

0131 

18*42 

044i 

0023 

14*78 

0475 

0026 i 

52-34 

0710 

0142 




22 

20*00. , 

0452 

0127 

12*63 

0416 

0047* 



. 15*71 

0#02 

0033 ! 

15*63 

0535 

0186 

5*49 

0143 

0006 

23 




16*47 

0424t 

0030 

i 13*39 

0438 

0038 

' 19*09 

0337 

0042 

7*02 

0251 

0026 

6*73 

0153 

0021 

24 

35*10 

•0734 

0184 

16*61 

0669 

0074 

^53*88 

0431 

0039 




11*69 

0^32 

0047 

7*64 

0132 

0024 
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20 
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* 
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27 

28 

32*12 

22*00 

0364 

0266 

0081 

0102 

27*66 

1240 
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0^77 

13*86 

18*28 
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TABLE LI. — Mean Westerly Declination for each Civil Week-Dhy and Week in 1846. 


Civil 

Day. 

Jan. 

Feb. 

March. 

April. 

May. 

B 

July. 

Attg. 

Sept. 

* 

Oct. 

Nov. 

D«c. 


36“ 

36“ 

/ 

36“ 

/ 

36“ 

26“ 

36“ 

36“ 

36“ 


36“ 

" 36“ ■ 

*6“ 

1 

8-94 

[8.47] 

[7-17] 

7-40 


7-39 

6-37 

3-05 

5*24 

3-09 

[4-38] 

3.54 

2 

8*92 


7*62 

7.95 

5*32 

6*42 

■ 7-33 

[4-36] 

4*80 

3.65 

4*35 

4*08 

3 

8-77 

8-58 

704 

7*65 

[6-37] 

7*04 




7-44 

5*65 

3*24 

4 

1 [8.72],. 

8.55 

7*14 

6-24 

7*63 

657 

7-30 

4*35 

9-18 

[4-42] 

3*43 

5*14 

5 

8-62 


7.65 

[6-93] 


6*98 

[6-95] 


8-07 

4-60 

4*14 

3.55 

6 


8-58 

7.25 

6*52 

5*52 

5*83 

6-68 

5*02 

[6-72] 

3*73 

4*38 

[3-19] 

7 

8-01 

9*61 

7.02 

6-36 

4*88 

[6-10] 

6*08 

8*51 

4*67 

4*00 

1*58 

wmmi 

8 

9-62 

[8*86] 

[7.15] 

689 


6*25 

5*32 


8*11 

5*25 

[3-42] 

3*07 

9 

! 8-96 

10*17 


5*71 


4*93 

5*57 

[6-35] 

5*34 

5-59 

3*64 

1*09 

10 

8-69 

7.78 

7.55 

5*89 

[5-34] 

6*04 

6*46 



8*47 

3*93 

2*74 

11 

[9-14] 

8-53 

6*81 


6*43 

5*61 

6-46 

6-19 

6*67 

[5-60] 

2-85 

4*10 

12 


8.96 

5*98 

[6*52] 

4*70 

5*57 

[6-05] 

4.39 

6-40 

5*62 

3*81 

3*17 

13 

8-59 

8-12 

11*65 

8*57 

5*93 

6*58 

6*71 

7*64 

[6-35] 

4*17 

3-76 

[3-41] 

14 

8-95 

9-r)7 

8.78 

4*52 

5*20 

[5*92] 

407 

6*36 

6*76 

4*50 

3-62 

3*58 

15 

977 

[7.86] 

[8.47] 

6*16 

6*53 

2*98 

7*02 

5-19 

7*51 

3*98 

[4-19] 

3-52 

16 

■SEa 

6-64 

805 

wai» 

5*41 

7*41 

4*99 

[6.01] 

5-22 

4*22 

3-12 

3*38 

17 

9*39 

7.08 

8*62 

7-70 

[5-961 

7*37 



6-21 

3*71 


Buai 

18 

[9-34] 

6-37 

7*74 

6.27 

5*81 

5*15 

6*29 

5*07 

5.51 

[4*25] 

5*82 

3*28 

19 

9*54 

8-04 

7-45 

[6*60] 

7*57 

7*61 

[5-58] 

4.23 

5*71 

4*36 

3-48 

2*83 

20 

8-53 

7*06 

7*36 

5.59 

5*22 

6*40 

4*37 

4*61 

[4-64] 

5*22 

4*29 

[3-11] 

21 

972 

752 

6*64 

6*56 

6*24 

[6-39] 

5*84 

5.77 

2-60 

.3.99 

2*82 

2*83 

22 I 

911 

[7*60] 

1 6-991 

6*69 

5*77 

8*65 


8.74 

1*29 

380 

[3-28] 

2-66 

23 ij 

8-22 

6*82 

6-80 

6*05 

7-75 

4*95 

7*97 

[6.03] 

6-54 

4*64 

Km 

3-77 

24 i| 

10.40 


7*51 

6*57 

[6-3,7] 

5*58 

5*25 

5..\] 

3-24 

2*93 

2*67 

3*21 

25 ! 

[901] 

8-96 

6-20 

7*37 

6-07 

5*88 

3*68 

5*82 


[4*03] 

3.35 

3*14 

26 

8-88 

7*52 

7-99 

[6*601 

6*81 

5*58 

[5*98] 

5*93 

5*56 

4*49 

1*62 

’2-80 

27 

8-1 1 

osf 

6*45 

6*44 

5.fel 

4*74 

6.;i9 

4.59 

[4*02] 

4*15 

5.34 

[2-531 

28 

9.33 1 

6.8^ 

7*28 

6*19< , 

5*82 

[5-70] 

5-40 

5*58 

3.95 

4*15 

3*17 

1*67 

29 

8-32 1 

1 

I 

[7-21] 

6*95 

5-91 

§•27 

7*21 

5-02 

3.Jr 

4.37 

4:3.48] 

2*08 

30 

7-79 i 

1 

7*01 

6*17 

6*76 

6*35 

5*15 

[4-97] 

3*08 

’ 4.74 

3-12 

2*26 

• 31 1 

II 

8.36 1 

1 

i 

7*11 


[6*56] 

■% 

5*09 

4-60 

* 

3*72 

j 


1*97 


TABLE Lll. — Mean Va^riations of Westerly Declination, after eliminating the Secular Change, with 
reference to the Moon s Age and Declination, for 1846. 


Mobil ’b 
Age. 

Variations 
of West, 

^ Declina- 
tion. 

Ikloon'B 

Age. 

1 VariatioiiB 
of West 
Declina- 
tion. 

1 After 
j Moon 
fi^thest 
North. 

Variations 
of West 
Declina- 
tion. 

After 

Moon 

farthest 

North. 

Variations 
of West 
Declina- 
tion. 

• 

Dav. 

/ 

J)ay. 

■ / 

l>ay. 

/ 

Day. ^ 


15 

0*9? * 

•0 

* 1*05 

0 

M9 

14 

0*15 

16 

1*38 

1 

0*66 

1 

0*78 

A 5 

0*23 

17 

0*78 

2 

0*00 

2 

0*70 

16 

0*27 

18 

0*83 

3 

0*37 

3 

0*74 

17 

0*00 

19 

0*71 

4 

0*30 

4 

0*28 

18 

0*39 

20 

1 0*72 

5 

0*59 

5 

0*36 

.19 

0-84, 

21 

0.66 

6 

0*83 

6 

Oi78 

20, 

9.39 

22 

0*66 

7b 

0*54 

f ' 

0*38 ’ 

21 

1*06 

23 

0*78 

8 

0*34 

! 8 

0*86 

22 • 

0*26 

24 

0*71 

9 

6*75 

9 

051 ^ 

23 

0*57 

25 

0*93 

10 

0*32 

IQ 

0*46 

24 

0*94 

26 . 

0*44 


0*30 


0*69 

25 

0*40 

27 

0*54*^ 

12 

0-17 

i-» 12 

0*63 


0*63 

28 

0.93 1 

13 

0*60 

1 13 

0*25 

m 

0*76 

29 

0*95 j 

* 14 

0*65 

i 
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Results of Makerstoun Observations, 1846. 


TABLE LlII. — Diurnal Range of Magnetic Declination for each Civil Day, as deduced from 
the 12 Daily Observations, with the Means for each Week in 1846. 


Civil 

Day. 

i Jan. 

Feb. 

J\larch. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

J 

1 8-95 

[9-42] 

[11-41] 

13*45 

9-86 

/ 

10-20 

13.99 

12-99 

13-50 

22-38 

[11-16] 

13-35 

2 

1 34)9 

12-06 

1035 

12-31 

12-03 

1445 

25-19 

[14-24] 

12-23 

27-85 

18-10 

8-08 

3 

3-47 

5-65 

9-11 

15-86 

[14-24] 

12-17 

10-20 

9-67 

10-55 

8-86 

10-43 

7-34 

4 

[6-74] 

8-63 

15-57 

12-91 

29-73 

11-05 

13-89 

12-93 

24-14 

[16-76] 

5-34 

11. 48 

5 

560 

4-37 

8-09 

[18-23] 

12-41 

12-65 

[16-19] 

12-84 

23-58 

7-98 

10-37 

4-38 

0 

7-01 

4-65 

7-21 

32-41 

8-78 

12-79 

18-86 

21-03 

[15-85] 

10-42 

5.37 

[9-44] 

7 

12.34 

9-38 

7-62 

20-08 

14-54 

[13-77] 

15-44 

23-79 

7-78 

17-09 

23-50 

3-40 

8 

8-01 

[6-451 

[7-69] 

15-80 

13-37 

17-81 

13-54 

13.44 

17-78 

31-31 

[11-57] 

4-60 

9 

5.61 

8-57 

6-82 

13-19 

16-20 

1460 

12-75 

[16-11] 

11-29 

13-63 

8-88 

25-43 

10 

3.85 

7-47 

7.33 

11-09 

[16-36] 

13-75 

11-98 

12-64 

1095 

14-40 

6-58 

14-20 

11 

1 [8.25] 

426 

9-06 

1443 

11-86 

13-26 

22-48 

11-98 

36-61 

[16-93] 

14-70 

6-12 

12 

i 13.10 

12-42 

1509 

[17-20] 

28-51 

13-24 

[14-65] 

13-81 

11-85 

18-43 

6-39 

8-36 

13 

i 7.43 

3.93 

22-81 

17-91 

13-67 

2147 

15-57 

9-22 

[16-50] 

15-17 

9.44 

[6-88] 

14 

i 11.50 

10-25 

21-57 

28-64 

1M3 

[14-89] 

13-96 

17-21 

14-97 

8-34 

10-70 

3-90 

15 

4.99 

[12-91] 

[19-86] 

17-93 

12-57 ! 

18-88 

11-17 

17-90 

13-08 

660 

[9-04] 

5-18 

16 

' 8.69 

27-17 

20-51 

.34-78 

10-33 i 

9-84 

14-26 

[14-0.3] 

11-53 

8-38 

7-05 

3.50 

17 

19.29 

10-54 

20-40 

15-89 

[11*65] 

12-66 

8-21 

15-84 

13.34 

9-48 

14-04 

4-92 

18 

: [8.47] 

13-18 

18-80 

13-29 

11-61 

10-62 

17-32 

13-40 

14-72 

[9-37] 

6-64 

9-76 

19 

7.94 

8-10 

10-10 

[17-04] 

12-94 

7-31 

[11-04] 

10-57 

19-79 

8 73 

5-10 

3-71 

20 

3.95 

9.99 

14-62 

12-96 

11-34 

17.37 

9-23 

14-13 

[25-36] 

12-67 

14-.39 

[6-75] 

21 

: 5.95 

8-19 

12.07 

11 92 

16-46 1 

[12-38] 

7-34 

14-54 

31-82 

10.37 

7-16 

4-66 

22 

6.66 

[7-52] 

[12-08] 

13-39 

17-90 1 

15-08 

9-91 

16-18 

56-45 

25-06 

[7-11] 

.5-25 

23 

4.6O 

3-61 

10-39 

1.3-80 

17-32 

)2.]1 

13-79 

[15-36] 

16-05 

9-76 

4-36 

12-21 

24 

36.83 

4-24 i 

12-72 

13-13 

[15-25] 

11-79 

1 ^-30 

15-87 

20-01 

17-25 

6-87 

12-27 

25. 

[12.46] 

11-00 

12-60 

10-22 

11-51 

11-36 

1^-26 

16-20 

10-74 

[13-56] 

4-80 

9-12 

26 

520 

9-29 

21-45 

[11-78] 

15-79 

13-31 

[15-^4] 

15-24 

8-82 

1 K).48 

25-96 

8-51 

27 

11.48 

14.76 

15-21 

12-08 

12-54 

14-59 

1 13-16 

i!7-30 

[11-78] 

9-78 

12-18 

[9-13] 

28 

10.01 

9-40 

H;i4 

8-86 

13-36 

[1410] 

14-16 

' 20-02 

13-64 

i 9-02 

12-32 i 

10-87 

29 

lOO.f 

• 

[16-13] 

12-60 

L 16-79 

13-65 

19-79 

16-54 

8-14 ; 

1 9-02 

[13-17] 1 

9-52 

30 

13-46 


17-73 

12-63 

' 19-55 

17-68. 

21-09 

[15-22] 

9-32 

12-07 

7-14 1 

1 4-49^ 

31 

1 

6.7 1 • 

» 1 


14-60 


[14-42] 


15-92 

11-73 

* i 

12-01 

1 

i 

1 

5-62* 


TABLE LIV. — Means of the Diurnal Ranges of Magnetic Declination, with reference to the Moon’.s 

Age and Declination, for 1846. 


Moon's 

Ago. 

4 

Mean 

Range. 

f 

Moon’s 

Age. 

Mea^, 

Kangi;, 

After 
Moon 
farthest 
Nor til. 

1 

Mean 

Range. 

•'C. 

After 
„ Moon 
fartliest 
Worth. 

Mein 
• Range. 

Dav. 

* / 

Day. 


Day. 

' 10-58 

Day. 


15 

13-22 

0 

12-83 

0 

.14 

12-31 

16 

13-76 ' 

1 

12-90 

1 

i2-43 

15 

15-51 

17 

1416 

2 

17-93 

2 

n.22 

16 

11-43 

18 

16-66 

3 

1222 

3 

11-82 

17 

10-21 

19 

I.3..34 

4 

1295 

4 

11-26 

18 

11-73 

,20 

16-31 

5 

12-44 

5 

14-33 

19 

13-44 

21 e 

15-74 

6 

l?-58 

6 

13-08 

20 

16-01 

22 

13-05 ' 

7 

12-49 

7 

l!;-45 

21 

1.3-36 

23 

M.55 

8 

14-42 

8. 

14-73 

22 

12-10 


11-42 

.1 9 

1237 

9 

14-34 

23 

12-^ 

25 

10.14 

10 

1^71 

10 

18-68 

24 . 

11-64 • 

26 

10 43 

11 

12.92,.‘ 

11 

/.3-01 , 

25 

12-30 

27 

12.6^ 

12 

1259 

12 

14-37 

^26 

' 15-86 

28 

1171 

13 

1175 

13 

14-20 

2r 

11-66 

^9 

11. 94 

14 

1325 

1 , 


<• 

t 
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TABLE LV. — Means of Westerly Declination at the Observation Hours, for each Month in 1846. 


1 Mean Time. 

Jan. 

Fel). 

March. 

April. 

May. 

June. 

• 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Vear. 

Gbtt. 

Mak. 

lu 

h. 

25° 

25° 

25° 

25° 

25° 

25° 

25° 

25° 

25° 

25° 

26° 

25° 

26° 

18 

17 

8-09 

6-61 

5-36 

4-01 

2-15 

1-70 

2-21 

2-58 

2-97 

2-85 

%83 

2-28 

3-64 

20 

19 

916 

7-86 

5-10 

2-80 

0-84 

1-46 

1-02 

3-18 

4-04 

3-96 

3-28 

3-03 

3-81 

22 

21 

952 

912 

5-12 

4-60 

4-43 

3-68 

3-80 

4-05 

7-48 

4-48 

3-14 

3-33 

5-23 

23 

22 

10-30 

9-75 

8-04 

6-38 

7-37 

6-61 

6-80 

7-48 

9-64 

6-35 

4-81 

4-15 

7-31 

0 

23 

11-48 

11-08 

11-58 

10-92 

10-76 

9-09 

10-41 

10-62 

11-60 

9-00 

(>•79 

5-37 

9-89 

J 


11-79 

11-50 

14-10 

13-86 

12-71 

11-40 

12-35 

12-79 

12-45 

10-78 

8-57 

6-17 

11-54 

2 


12-64 

11-75 

15-66 

15-38 

13-63 

12-87 

12-96 

13-20 

12-16 

11-10 

814 

6-43 

12-16 

4 

i 

00 

6 

9-95 

11-47 

12-25 

10-99 

11-52 

10-83 

9-78 

8-06 

8-70 

612 

4-67 

9-60 

() 

1 

5 i 

1 

9-09 

i 7-77 

7-65 

7-e56 

7-56 

8-18 

8-48 

5-96 

4-86 

3-54 

4-81 

3-42 

6-57 

7 

1 

6 i 

7-.37 

6-94 

6-45 

5-76 

6-71 

6-95 

6-99 

4-02 

3-48 

1-86 

3-75 

2-31 

5-22 

8 

7 1 

1 

7-(i8 

7-21 

5-58 

3-92 

5-11 

6-35 

6-13 

4-22 

0-46 

2-19 

2-81 

2-02 

4-47 

10 

9 ' 

i! 

r 

6-10 

5-70 

#! 

5-36 

4-44 

4-22 

5-19 

4-25 

3-28 

1 

2-63 

2-06 

1 

-0-10 

0-66 

i 

3-65 


TABLE Lyi. — ^Diurnal Variations of Westerly Declination for each Month in 1846.* 
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Results of Makerstoun Observations, 1846. 


TABLE LVIL — Mean Values of tlie Variations of the Horizontal Component of Magnetic Force, the 
whole Horizontal Component being Unity, for each Civil Week-Day and Week in 1846. 


Civil 

Day. 

Jan. 

Feb. 

March. 

April. 

MIy. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


O'M) 

0-(K> 

0-00 


0<t<f 

0-00 

(KM) 

0*00 

0-00 

o-oo 

0-00 

(H/O 

J 

6098 

[6212] 

[6222] 

6484 

6743 

6092 

7116 

6248 

6791 

6449 

[6800] 

7537 

2 

6248 

6116 

6103 

6924 

6944 

5671 

6854 

[6569] 

6859 

5480 

6317 

7344 

3 

6202 

#99 

6253 

6625 

[6504] 

6007 

6629 

6576 

6637 

6594 

6771 

7447 

4 

[6234] 

6109 

6611 

6455 

5849 

6011 

6360 

6090 

5592 

[6174] 

7056 

7348 

5 

6191 

6234 

6634 

[6183] 

6211 

6158 

[6581] 

6541 

7655 

6397 

7021 

7836 

6 

6484 

6224 

6454 

5547 

6378 

6686 

6208 

7265 

[6341] 

6206 

7142 

[7835] 

7 

6184 

6323 

6704 

5545 

6820 

[6325] 

6954 

5767 

5650 

5916 

6361 

8044 

8 

5893 

[6205] 

[6070] 

6001 

7174 

6054 

6484 

6927 

6626 

6495 

[6936] 

8147 

9 

6214 

5943 

6350 

5988 

6698 

6867 

6434 

[6461] 

5888 

5376 

6721 

8190 

10 

6514 

6090 

6954 

6726 

[6667] 

6172 

6908 

5464 

5991 

5238 

7121 

7269 

11 

[60941 

6414 

6925 

5928 

6764 

5903 

7148 

6265 

7015 

[5950] 

7249 

7246 

12 

6166 

6556 

6638 

[6251] 

5950 

6926 

[6846] 

7078 

5746 

5922 

7349 

7641 

13 

5895 

6375 

6243 

6452 

6597 

7376 

7050 

6106 

[6006] 

6108 

7581 

[7488] 

14 

5880 

7143 

5395 

6386 

6640 

[6713] 

6491 

5801 

6142 

6563 

7150 

7209 

15 

6417 

[6438] 

[5979] 

6029 

6149 

7214 

7048 

6264 

5085 

7038 

[7459] 

7534 

16 

6290 

6184 

6168 

6811 

6274 

6137 

6435 

[6177] 

6058 

6603 

7454 

8027 

17 

5957 

6296 

5591 

5839 

[6877] 

6^20 

6711 

6089 

6388 

7033 

9194 

7936 

18 

[6304] 

6076 

5841 

5673 

7504 

6365 

7305 

6419 

6469 

[6891] 

6026 

7870 

19 

6354 

6252 

5975 

[6295] 

7789 

6287 

[7001] 

6384 

6786 

6929 

6768 

8128 

20 

6266 

6554 

6176 

6267 

6904 

5818 

7028 

6423 

[609i^ 

6763 

7572 

[8043] 

21 

6543 

6580 

6139 

6075 

6953 

[6620] 

7141 

6355 

6965 

6981 

7018 

8347 

22 

6389 

[6505] 

[6335] 

7128 

5666 

7076 

7384 

6538 

4294 

5845 

[7287] 

8299 

23 { 

6469 

6755 

6455 

6453 

6821 

7014 

7097 

16390] 

5G67 

6521 

7330 

,7678 

24 

5956 

6700 

6512 

67^8 

[6632] 

7160 

771<9 

"6522 

6236 

6941 

7534 

7550 

25 . 

[6158] 

6191 

6752 

6511 

7012 

7034 

7642 

6361 

6274 

[6702] 

7499 

7547 

26 

5992 

5990 

6847 

[6571] 

6666 

6867 

[728p] 

6144 

5996 

6972 

8279 

7369 

27 

6137 

6103 

6584 

6468 

6674 

7156 

7070 

5904 

[6294] 

6725 

6098 

[7772] 

2S 

6004 

6271 

6177 

6298 

6797 

[7038] 

6439 

.<J954 

6211 

7;V)8 

6631 

7973 

29 ' 

i 6322 . 

if 

[6468] 

6987 

6931 

7060< 

7664 

7348 

6508 

6953 

[7280] 

8260 

30 i 

31 1 

6152 
6172 1 

1 

i 

* 6300 
641^ 

6900 

*7707 

[6534] 

6997 

i 

6604 

7356 

[6686] 

6263 

6540 

1 

6593 

7111 

7190 

j 7936 
8209 


TABLE LVIIl. — Mean Variations of the Horizontal Component of Magnetic Force, after eliminating 
* tlie Secular Change, with reference to the Moon’s Age and Declinatibn, for 1846. 


Moon’s 

Age. 

‘ 

Variations 
of Hori- 
zontal 
( ^oniponcbit. 

Moon’s 

Age. 

Variations 
of Hori-, 
zontal 1 
Component. 

After 

Moon 

farthest 

North. 

4 

Variations 
of Hori- 
zontal 
Oomponerttt 

After 
• Moon 
farthest 
North. 

Variations 
of Hori- 
4 zontal 
C^omponent. 

Day. 

u-oo 

Day. 

OlH) 

Dav. 

4 <HH), 

Day. 

0M)0 

15 

0352 

0 

0329 

6 

o?o4 

14 

0259 

16 

0281 

• 1 

0478 

1 

0249 

15 

0187 

17 

0067 

2 

0229 

1 2 

0344 

16 

0152 

18 

0311 

3 

0388 

3 

0217 

17 

0302 


0260 

4 

0495 

4 

0386 

18 

0427 

20 u 

0137 

‘ 5 

0415 

o 

j 0.347 

19 

0368 

21 

• 0311- 

6 . 

042^ 


1 0349 1 

20 

0447 

22 

0000 

1 *7 

04’l4 

!i 7 

1 0293 

21 

0232 

23 

027^ 

P 

* 0484 

j 8 J 

0210 

22 j 

0100 

|24 , 

0455 

0 

0166 

1 9 ! 

0412 

23 

015?t 

25 

0232 

10 

oiia 

i 10 

0003 

24 . 

0090 • 

26 

0368 1' 

11 

0317 

• 11 

0335 , 

^25 

.0085 

27 

0348 « 

12 

0189 

12 

0000 

26 

0410 

28 

0736 

13 

0397 

13 

0150 

27 

0230 

29 

0552 

14 

1 

0351 

». 
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Magnetic Declination, 1846. 
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TABLE LIX. — Diurnal Range of the Horizontal Component of Magnetic Force for each Civil Day, 
as deduced from the 12 Daily Observations, with the Means for each Week in 1846. 


Civil 

Day. 

Jan. 

Fel). 

March. 

j April, 

May. • 

.Tune. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


; ()•() 

()•() 

0-0 

(H) 

0-0 

0-0 

(hO 

0-0 

0*0 

()*0 

0-0 

()•() 

1 

0121 

[0196] 

10218') 

0117 

0408 

0513 

0648 

0836 

0381 

0405 

[0290] 

0356 

2 

' 0097 

0231 

0289 

0382 

0505 

0713 

0728 

[06491 

0346 

0400 

0263 

0552 

3 

j 0121 

0171 

0239 

0273 

[0621] 

0617 

0549 

0648 

0351 

0452 

0339 

0148 

4 

; r0H51 

0151 

0347 

0341 

1200 

0572 

0703 

0560 

0344 

[0365] 

0229 

0247 

5 

; 0132 

0128 

0215 

r0095l 

0606 

0454 

[0670] 

0383 

1636 

0223 

0239 

0161 

a 

1 0138 

0101 

0200 

2083 

0539 

0535 

0968 

066() 

[0688] 

0232 

0250 

[0165] 

7 

1 0258 

0157 

0147 

0000 

0562 

[0613] 

0552 

1160 

0324 

0481 

0522 

0121 

8 

i 1281 

[OIOS] 

[0177] 

0183 

0337 

0374 

0521 

1073 

0902 

1474 

[0297] 

0146 

9 

0123 

0269 

0208 

0424 

0481 

0998 

0609 

[0808] 

0572 

0477 

0235 

0167 

10 

0171 

0202 

0084 

0570 

[0848] 

0748 

0676 

0652 

0402 

0591 

0328 

0180 

11 

[02151 

0073 

0207 

0017 

0530 

0564 

0908 

0587 

0861 

[0611 

0207 

0186 

12 

0279 

0288 

0250 

[0512] 

2045 

0514 

[0748] 

0709 

0698 

0448] 

0254 

0171 

13 

0130 

0142 

0529 

0001 

1125 

0522 

0949 

0832 

[0597] 

0397 

0239 

[0220] 

14 

0308 

0401 

0455 

0421 

0740 

[0681] 

0756 

0541 

0582 

0279 

0279 

0383 

15 

0090 

[0277] 

[0144] 

0433 

0052 

1020 

0528 

0775 

0663 

0227 

[0525] 

0182 

Hi 

0153 

0139 

0223 

ih;i 

0507 

0764 

0628 

[0080] 

0378 

0328 

0169 

0217 

17 

0228 

0177 

0435 ' 

0034 

[0004] 

0694 

0693 

0945 

0431 

0300 

1775 

0162 

IS 

[0179] 

0217 

0770 i 

0135 i 

0500 

0450 

0579 

0460 

0347 

[0301] 

0433 

0177 

19 i 

0252 

0155 

0377 

[0027] i 

0608 

0362 

[0619] 

0528 

0309 

0278 

0283 

0130 

20 ; 

0121 

0 1 70 

0389 i 

OHS i 

0852 

0390 

0624 

0428 

[0725] 

0246 

0271 

[0163] 

21 I 

022S 

01 17 

0266 ' 

03(i3 ! 

0732 

[0430] 

0472 

0553 

0448 

0427 

0201 

0072 

22 : 

0180 

|0183] 

[0367] : 

0720 

0008 

0425 

0718 

0501 

2407 

0470 

[0221] 

0105 

23 i 

021)5 

0009' 

0382 

0429 

0^18 

0400 

0499 

[0559] 

0408 

0417 

0204 

0335 

24 

0030 

009(i 

0398 ! 

0001 

[0(^09] 

0495 

0841 

0601 

0587 

0348 

0190 

0143 

25 i 

[0252] 

015)1 

0390 ! 

0495 

g593 

0702 

004 1 

0040 

0524 

[0348] 

0175 

' 0304 

2() -! 

0105 

0232 

0563 ! 

[048^2] 

0425 

0493 

[0674] 

0630 

0466 

0255 

0834 

0121 

27 ' 

0159 

0201 

0137 i 


0417 

0526 

0520 

0705 

[0462] 

0310 

0256 

[0211] 

28 ' 

0103 

0178 

0198 ; 

0479 

0377 

f0627] 

0470 

0604 

0fe47 

0286 

. 0535 

0212 

29 ! 

0250 


1 046 1 1 ' 

0420 

0436 

0733 

1073* 

0984 

0294 ’ 

0282 

[0469] 

0263 

30 j: 

31 ! 

1 

0102 

0202 


01^66 ' 
0.‘f87 i 

0410 

0594 

[0542J 

' 0659 

0680 

0787 

[0593] 

0428 

0256 

» 

0328 

, 02i)7^ 

• 

0282 

» 

0224 
0065 ■ 


TABLE LX.— Means of the Diurnal RiJnges of the Horizontal Component of Magnetiq Force, 
with reference to the Moon’s Age and Decjination, for 1846. ^ 


t 




^ After 


yVftcr 

i 

Moon Vi 

M can 

Moou’.s 

Nean 

Moon 

Mean 

Moon 

1 Mean 

Age. 

Jvunge. ji< 

Ag(,. 

Uaiige. 

farthest 

Kungc. 

fai^thestj Jlange. 1 

• 




North. 

Jsiorth. 

I 

na\. 


^ ■ IT 

T)av. 

(HM) 

Dav. 

o-oo 

Pay. 

! 0-00 

15 

5892 

f) 

4419 1 

0 

3982* 

14 

j 5249 

Hi 

4915 

1 

4277 i 

1 

4301 

15 

! 5015 

17 

5922 

2 

5674 I 

2 

3651 

16 

3915 

18 

6215 

3 

3801 i 

3 

^ 3999 

17 

3576 

19 

4459 

4 

3951 

4 

4091 1 

18 

41^5' 

20 

5362 

5 

4292 

5 

,5401 

V) 

» 4645 

21 

5567 

*6 

4463 

* 6 

405!i^ 

20 

6172 

22 

4509 

7 

.4212 

7 

3938 

24 

5153 

’ 23 

24 

4495 
, 3967 

8 

9 

53.59 

4884 

8 

• ^ 

46i^ 

4753 

22 

23 

4487 ,, 
4S2O 

25 

4333 

19 

5617;, 

10 

5975 

»24 

4427 

26* 

447 T 

11 

4222 • 

11 

5777 

» 25 J 

4057 

27 

.3927 

12 

4186 

12 

5004 

26 

5478 

28 i 

^ 5307 • 

13 

3457 1 

13 

5919 

27 

4344 

29 ) 

f 46(\7 

14 

3911 i! 

• 

1 
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Results of Makerstoun Observations, 1846 , 


TABLE LXI. — Mpans of the Scale Readings of the Bifilar Magnetometer, corrected for Temperature, 

at the Observation Hours, for each Month in 1846. 


Mean 

Time. 







• 







— 


Jan. 

Feb. 

March. 

April. 

May. 

J une. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Doc. 

Year. 

Oott. 

Mak. 














h. 

h. 

Sc. IMv. 

Sc. Dlv. 

Sc. Div. 

Sc. Div. 

Sc. Div. 

Sc. Div. 

Sc. Div. 

Sc. Div. 

Sc. Div. 

Sc. Div. 

Sc. Div. 

Sc. Div. 

Sc. Div. 

18 

17 

549-57 

547-45 

549-02 

548-68 

543-22 

510-90 

543-74 

542-03 

643-94 

552-11 

555-58 

559-39 

547-97 

20 

]<J 

517-59 

547-46 

546-76 

546-10 

540-26 

535-67 

538-65 

536-96 

536-75 

546-21 

553-46 

558-43 

544-52 

22 

21 

544-23 

543-83 

538-30 

533-86 

532-03 

530-90 

532-08 

526-15 

528-20 

537-56 

545-74 

555-66 

537-38 

23 

22 

542-24 

543-07 

536-20 

531-72 

529-75 

532-04 

532-12 

528-86 

531-94 

536-28 

543-22 

552-66 

5.36-67 

0 

23 

541-96 

543-71 

535-86 

531-36 

5.34-27 

537-17 

536-36 

534-26 

534-15 

537-48 

544-82 

553-94 

538-78 

1 

0 

542-37 

545-36 

539-07 

535-38 

539-37 

542-23 

542-78 

539-35 

j 

542-78 

540-06 

547-45 

554-58 

542-56 

2 

1 

546-14 

546-70 

545-98 

543-19 

549-74 

548-67 

547-38 

547-17 

550-50 

546-84 

550-60 

557-17 

: 548-34 

4 

3 

546-96 

549-18 

•553-02 

553-04 

559-91 

557-77 

1 564-58 

556-14 

559-57 

554-02 1 

554-28 

558-95 

555-62 

6 

5 

548-77 

549-64 

553-14 

559-72 

570-52 

1 

564-93 

573-19 

567-43 

560-99 

552 21 j 

559-36 

560-.30 

,560-02 

7 

6 

547-17 

548-87 

552-88 

561-72 

565-29 

566-62 

570-56 

566-62 

553-76 

553-74 

560-94 

560-70 

559-07 

8 

7 

548-96 

550-15 

552-59 

556-87 

566-47! 

564-47 

566-62 

562-58 

552-96 

551-77 

558-50 

560-53 ' 

1557-71 

10 

9 

547-27 

547-06 

552-71 

550-87 

551-26| 

555-4 1 

! 

557-42 

552-17 

542-90 

1 

551-08 

1 i 

553-95 

1 i 

'556-96' 

1 

i 

551-59 


TABLE LXIL — Diurnal Variations of the Horizontal (jomponent of Magnetic Force for each 

Montli in 1846. 


Mak. 

M. T. 

Jai^. • 

t- 

- Fob. . 

• 

March*. 

.,.\pril. 

May. 

J une. 

« 



« 

J uly. 

Aug. 

Sept. 


Nov. 

1 >ee. 

Year. 

li. 

0-00 

0-00 

0-00 

(HK) 


(1-00 

o-oo* 

' 0-00 

0-(H) 

0'(Ht * 

0-00 


u-0(> 

17 

1027 

0591 

1777 

2338 

1818 

1350 

1574 ' 

2144 

2125 

2137 

1669 

0922 

1526 


*0760 

0593 

1471 

1990 

^ 1419 

0644 

0887 

1459 

1154 

1341 

1382 

0792 

1061 

ll 

0306 

0103 

0329 

0337 

0308 

0000 

0000 

0000 

•4000 

0173 

0J40 

0418 

*0096 

32 

0038 

0000 

0046 

0049 

0000 

0154- 

0005 

0366 

0505 

0000 , 

0000 

0000 

0000 

23 

0000 

0086 

0000 

^1000 

0610 

0846 

0578 

1095 

(]fS503 

0162 

0216 

0186 

0285 

0 

0055 

0309 

0433 

0543 

1299 

1530 

1444 

1782 

J968 

0510 

0571 

0273 

0796 

1 


0490 

1366 

1597* 

2699 

2399 

2065 

283^ 

3010 

1426 

0996 

0622 

I 1576 

3 

0675 

0825 

2317 

2927 

4072 

3627 

4387 

4049 

4235 

2395 

1493 

0863 

2558 

1 

5 

0919 

0887 

• 

2333 

3829 

5504 

4594 

5550 

5573 

4427 

2151 

2179 

1045 

3152 

« 

P 

0703 

fi0783* 

2298 

c 

40^9 

4798 

4822 

5195 

5463 

3451 

2357 

2392 

1099 ' 

1 3025 


09?t5 

0956 

2259 

3444 ‘ 

49 b 

4^32 

4663 

4918t» 

3343 

2091 

2063 

1076 

2840 

9 . 

1 

0717 1 

0539 

« 1 

2275 1 

"2634 

«2904 

« 

3309 

3421 

•3513 

! 1984 

1998 j 

14^9 

: J 

0594 

2014 

i 



Veetical Component of Magnetic Force, 1846, 
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TABLE LXin. — Mean Values of the Variations of the Vertical Component of Magnetic Force, the 
whole Vertical Component being unity, for each Civil Week-Day and Week in 1846. 


Civil 

Day. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


0‘00 

0-00 

0-00 

O’tK) 

0-(K) 

(hOO 

0-00 

o-oo 

0-00 

(WW 

(hiHi 

(KM» 

1 

4066 

[3793] 

[3657] 

3451 

3448 

3637 


3677 

3534 

3310 

[2861] 

2710 

2 

4128 

3915 

3653 

3364 

3433 

3477 


[3710] 

3453 

3360 

2895 

2716 

3 

4145 

3814 

3683 

3373 

[.3494] 

3825 

3927 

3659 

3422 

2980 

2825 

2691 

4 

[40601 

3882 

3579 

3713 

3594 

4120 

3497 

3796 

3489 

[3261] 

2723 

2810 

5 

4084 

3872 

3624 

[35451 

3.396 

3952 

[3778] 

3731 

4122 

3349 

2867 

2723 

6 

4038 

3942 

3705 

3603 

3592 

3978 

3956 

3764 

[3799] 

3331 

2806 

[2706] 

7 

3901 

3906 

3686 

3593 

3749 

[4054] 

3827 

3702 

3638 

3237 

2878 

2690 

8 

3813 

[3932] 

[3672] 

3625 

3611 

4079 

3681 

3740 

4086 

3394 

[2912] 

265 1 

9 

3843 

4073 

3774 

3605 

3778 

4062 

3850 

[3818] 

4038 

3502 

2963 

2672 

10 

3963 

3952 

3671 

3696 

[3611] 

4131 

3677 

3880 

3988 

3431 

2966 

2717 

n 

[3958] 

3849 

3572 

3312 

3634 

4112 

4285 

3775 

4165 

[3437] 

2991 

2654 

12 

4043 

3731 

3559 

[3498] 

3314 

4040 

[3921] 

4046 

3648 

3464 

2741 

2579 

13 

4117 

3695 

3928 

3487 

.3582 

3959 

4124 

4084 

[3758] 

3482 

2696 

[2646] 

14 

3971 

3613 

3788 

3413 

3598 

[4059] 

3781 

3442 

3625 

3351 

2705 

2589 

15 

3947 

[3694] 

[3740] 

3474 

3471 

4119 

3807 

3949 

3543 

3165 

[2879] 

2670 

16 

3961 

3912 

3602 

3699 

3615 

: 4090 

3752 

[3724] i 

3582 

3069 

2766 

2666 

17 

4069 

3563 

3793 

3322 

[3565] 

4032 

3944 

3463 

3516 

3010 

3457 

2651 

18 

[3973] 

3651 

3768 

3496 

3532 

4146 

4102 

3640 

3580 

[3148] 

2911 

2617 

19 

4021 

3668 

3792 

[3517] 

3522 

3885 

1 [3839] 

3767 

3817 

3241 

3071 

2629 

20 

3927 

3647 

3744 

3457 

3650 

3900 

3745 

3655 

[3424] 

3172 

3041 

[26511 

21 

j 3915 

3671 

3741 

3516 

3731 

[3957] 

3729 

3646 

3631 

3227 

2966 

2643 

22 

i 3925 

: [3549] 

[3674] 

3613 

3868 

3899 

3763 

3381 

3003 

3420 

[2901] 

2 0 5 

23 

! 3854 

! 3415 

3652 

3528 

3742 

4008 

3936 

[35«4] 

2996 

3073 

2782 

2809 

24 

i 3725 

S 3378 

.3621 

3537 

[3717] 

3903 

3915 

3651 

3288 

3079 

2737 

2662 

25 

! [3775] 

! 351^ 

3495 

3383 

3^63 

3890 

3680 

3612 

3397 

[3124] 

2807 

'2688 

26 

1 3726 1 

i 3831 

3544 

[3559] 

3557 

3691 

[3855] 

3560 

3626 

3134 

3233 

2711 

27 

1 3675 1 

356.7 

3597 

368i/. 

3640 

3784 

3751 

3468 

[3383]* 

3120 

3072 

[2580] 

28 

i 3748 

3626 

3554 

3627 

3700 

[3796] 

3588 

3537 

34b8 

2919 

a2813 

2633 

29 

1 3678 


[3541] 

3588 

3596 

3812 

4258 • 

3497 

3353 

• 2906 

f2885] 

2392 

30 

1 3749 


3588 

3504 

3569 

*3801 

3754 

[3501] 

3328 

2979 

2767 

2396 

31 

! 3721 

1 

1 

351’5 


[3634] 


3644 

3515 


.2841 ' 

• 

h 

2448 


TABLE LXIV. — Meain Variations of the \1ertical Component of Magnetic Force, after *eUminating 
the Secular Change, with reference to the Moon’s Agf^and Declination, for 1846*. 


Moon’s, 

Age. 

Variations 
of Ver- 
tical Coin-j 
ponent. 

t 

Moon’s 
. Age. 

Variations 
of Vor- 
tical ^Com- 
ponent. 

After 

%oon 

farthest 

North. 

Variations 
of Vor- 
tical (Com- 
ponent. 

After 

Moon 

farthest 

North. 

Variations 
of Ver- 
tical Com- 
ponent. 

Day. 

B-On 

■bay. ^ 

o-oo 

Day. 

0-00 

Day. 

O-OB 

15 

0080 

Q 

0028 

0 

0066 . 

11 

0111 

16 

0116 

1 

0069 

1 

0086 

15 

0113 

17 

0088 

2 

0006 

2 

0087 

16 

0055 

18 

0119 

3 

0016 

3 

0144 

17 

0055 

19 

0134 

4 

0004 

4 

0109 

i 18 

000,0 ’ 

20 

0182 

5 

0006 

5 

0071 


/)069 

21 

0155 

<6 

0059 

*6* 

0*014 * 

20 

0179 

22 

0087 

7 

0000 

7 

0043 

21a 

0119 

>23 

0117 

8 

0044 

8 

008?^ 

22 

0083 

24 

0084 

9 

0064 

9 

0169 

23 

0185 

25 

^0019 


0040 > 

fo 

0060 

54 

0125 

26 ’ 

003^*^ 

11 

i 0035 * 

11 

0073 

25 . 

0086 

27 

0018 

12 

0084 

12 

0081 

*26 

0169 

28 

0066 1 

13 

0036 

13 

0071 

27 

0113 

29 

• ‘0087 

! ^ 

14 

0060 

3 
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TABLE LXV. — ^Diurnal Range of the Vertical Component of Magnetic Force for each Civil Day, 
as deduced from the 12 Daily Observations, with the Means for each Week in 1846. 


Civil 

Day. 

«1an. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sopt. 

Oct. 

Nov. 

Dec. 


()•()() 

OMM) 

0*00 

o-oo 

0*00 

000 

0*00 

0-00 

0-00 

0-00 

0-00 

0*00 

1 

0092 

[0286] 

[03191 

0422 

0219 

0597 


1006 

0611 

0826 

[0442 

0270 

2 

0136 

0395 

0211 

0248 

0756 

2200 


[0697] 

0145 

1436 

0990 

0237 

3 

0109 

0222 

0285 

0459 

[1086] 

0799 

1649 

0703 

0400 

1529 

0405 

0114 

4 

[0157] 

0225 

0226 

0572 

2131 

0391 

2368 

0447 

1422 

[1109] 

0198 

0886 

5 

0157 

0133 

0281 

[1240] 

1931 

0522 

[1505] 

0301 

6065 

0464 

0387 

0152 

6 

0112 

0169 

0212 

4404 

1157 

0714 

1463 

0899 

[1876] 

0501 

0144 

[0296] 

7 

0339 

0596 

0220 

0769 

0786 

[0805] 

0871 

2213 

0195 

1900 

0833 

0093 

8 

0265 

[0327] 

[0208] 

0988 

0824 

0172 

1172 

2063 

2099 

8852 

[0308] 

0045 

9 

0295 

0708 

0276 

0216 

1127 

1949 

0324 

[1514] 

1074 

1014 

0128 

0484 

10 

0115 

0267 

0148 

0896 

[1094] 

1083 

0522 

1711 

0907 

4828 

0215 

0598 

11 

r0327] 

0092 

0110 

1284 

0308 

0278 

2094 

0629 

5138 

[2756] 

0144 

0507 

12 

0479 

0253 

0206 

[0889] 

2669 

0328 

[1080] 

1571 

1899 

0893 

0157 

0249 

13 

0138 

0162 

2472 

2039 

0848 

0548 

1942 

1817 

[1812] 

0692 

0230 

[0315] 

14 

0668 

0180 

1768 

0381 

0957 

[0628] 

0448 

3345 

1755 

0260 

0382 

0233 

15 

0152 

[0330] 

[1259] 

0517 

0649 

1.343 

1149 

1919 

0927 

0274 

[1238] 

0189 

16 

0155 

0763 

1469 

2473 

0330 

0885 

0551 

[1743] 

0247 

0688 

0172 

0117 

17 

0612 

0258 

1067 

0911 

[0743] 

0387 

0620 

1842 

0833 

0167 

5699 

0113 

18 

[0216] 

0363 

0572 

0285 

0437 

1 0519 

1134 

0704 

0179 

[0489] 

0787 

0231 

19 

0186 

0157 

0306 

[0891] 

1292 

0512 

[0701] 

0930 

1121 

0828 

0226 

0179 

20 

0062 

0088 

0254 

0661 

0796 

0370 

0307 

0386 

[2041] 

0682 

0426 

[0379] 

21 

0128 

0191 

0376 

0214 

0758 

[0499] 

0542 

0574 

1555 

0293 

0245 

0155 

^2 

0090 

[0243] 

[02fHj 

0770 

0366 

0464 

1051 

1842 

6862 

1133 

[0258] 

0142 

23 

0116 

0087 

0253 

0191 

0619 

0597 

0847 

[0805] 

1698 

0347 

0201 

1455 

24 

0707' 

0133 

0217 

0332 

[0612] 

0530 

11A8 

0760 

0475 

0336 

0170 

0779 

25 * 

[0283] 

0801 

0178 

0865 

1027 

0232 

1105 

0890 

0401 

[0412] 

0108 

0280 

0405 

26 

0152 

0525 

0482 

[0369 

0481 

0253 

[1244] 

0379 

0484 

7017 

0475 

27 |; 

0121 

0255 

. 0400 

0452 

0422 

0586 

0801 

.ri36 

[0408] 

0;}65 

0798 

[0383] 

28 I 

0514 , 

0412 

04.<7 

0165 

0638 

[050^^ 

0586 

1831 

0431 

0183 

0663 

0275 

29 1 

0502 


* [0392] 

0211 

•0302 

0652 

3007 

1122 

0429 

0260 

[1644] 

0174 

30 1 

31 1 

0186 

0185. 

m 

__ 1 

0442 

016& 

0320 

0955 

[0915] 

0786 • 

0412 

1316 

[0855] 

0287 

0230 

f 

0504 

0296 

0879 

0190 - 
0225 


TABLE LX VI. — Means of the Diurnal Ranges of lljp Vertical Component of Magnetic Force, 
with reference to the Moon’s Age and Declination for 1846. 


Moon’s 

Age. 

t 

Mean 

Range. 

Moon's 

Age. 

Mean^ 

Kange4 

After 

Moon 

fartljest 

North. 

f 

Mean 

Range. 

H 

After 

•Moon 

farthest 

North. 

Mean 

Range. 

Day. 

0-00 

Day. 

(»*00 

Day. 

r O-oo, 

Day. 

0-00 

15 

1207 

0 

0740 

0 

o§74 

14 

0631 

16 

0948 

• 1 

0650 

1 

0860 

15 

0659 

17 

1132 

2 

1082 

2 

0583 

16 

0448 

18 

1502 

3 

0573 

3 

0542 

17 

0322 

19 

0753 

4 

0382 

4 

0505 

18 

0505 

20 

1177^ 

5 

0523 

5 

0917 

19 

0796 

21 • 

1268 

6* 

0711 

6 

0685 

20 

1779 

22 

0850 

" 7 

Ohio 

7 

07^1 

21 

0947 

23 

0^58 

.8 

1356 

8 , 

0817 

22 

0479 

34 

0703 

• 9 1 

0825 

9 

1043 

23 

0819* 

25 

0542 

10 

101,2 

10 

1179 

24 * 

0662 

26 

0494 

11 

0751 « 

*• 11 

14270 

^25 

P755 

27 

0408, 

12 

0674 ‘ 

12 

0961 

26 

1572 

28 

0827 

13 

0607 

13 

0650 

2? 

0752 

29 

0802 

14 

0673 

• 




f 




Vebtical Component op Magnetic Force, 1846, 


37 


TABLE LXVII. — Means of the Micrometer Readings of the Balance Magnetometer corrected 
for Temperature, at the Observation Hours, for each Month in 1846. 


Mean Time. 

_j 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

GiStt. 

Mak. 

h. 

h. 

Mic. Div. 

Mic. Div. 

Mio.Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Diy. 

Mic. Div, 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

Mic. Div. 

18 

17 

385-2 

369-6 

361-5 

333-1 

336-9 

373-8 

351-3 

335-9 

334-5 

273-8 

276-9 

257-3 

332-5 

20 

19 

386-4 

371-1 

365-2 

344-8 

353-5 

391-2 

872- 1 

356-6 

346-9 

307-1 

280*5 

258-3 

344-5 

22 

21 

388-1 

373-0 

369-0 

354*3 

355-3 

392-0 

378-3 

372-0 

353-2 

325-4 

289-4 

260-4 

350-9 

23 

22 

389-2 

372-7 

366-7 

355*0 

333-2 

389-5 

374-1 

370-5 

361-7 

326-5 

288-7 

262-7 

350-9 


23 

392-2 

374-5 

364-4 

356*0 

351-2 

384-0 

367*4 

364-3 

365-7 

325-8 

287-3 

264-2 

349-7 

J 

0 

394-3 

376-0 

366-0 

352*7 

351-9 

386*0 

368-0 

365*1 

373-8 

331-4 

288*9 

264*8 

351*6 

2 

1 

397-3 

375-8 

371-8 

356-7 

356-7 

388-0 

373*0 

371-0 

377-8 

338-2 

293-5 

266-3 

355-5 

4 

3 ! 

403-3 

386-4 

392-1 

374-3 

384-4 

398-6 

402-5 

396-7 

407-5 

360-1 

306*3 

273*6 

373-8 

6 

1 

5 I 

401-5 

384-8 

397-5 

388-1 

397-2 

409-9 

428-9 

414-5 

406-7 

352-5 

306*5 

274-7 

380-2 

7 


400-9 

383-3 

388-9 

391*9 

397-5 

412*4 

426-5 

416-6 

387-6 

349-7 

337-0 

272-8 

380-4 

8 

1 

7 , 

1 .399-3 

380-0 

383-0 

387-8 

394-9 

414*1 

417-8 

408-5 

380-9 

336-8 

322-9 

275-0! 

375*1 


9 ■ 

: 396-3 

375-9 

362*8 

345*4 

364-1 

404*1 

387-1 

349-5 

333-5 

321-0 

1 

286*7 

1 

270-9 1 

1 

349-8 


TABLE LXVlil. — Diurnal Variations of the Vertical Component of Magnetic Force, for each 

Month in 1846. 


Mak. 
M. T. 

.ian. 

Feb, 

Mal-ch. 

April. 

May. 

• 

June. 

July. 

V 

Aug. 

Sept. 

Oct. 


Vec. 

f 

Year. 

• 

h. 

0-(M) 

0-00 

» 0-00 

0-0() 

0-00 

'•(hOO 

0-00 

0-00 

0-00 

0-(HJ 

0-00 

0-00 

o-oe 

17 1 

0000 

0009 

0000 

0000 

0000 ' 

0000 

0000 

0000 

0010 

0000 

0000, 

0000^ 

0000, 

19 

0012 

0015 

0037 

0117 

0166 

0174 

0208 

0207' 

0134 

0333 

0036 

0010 

oi!jo 

21 * 

0029 

0034 

• 

0075 

021^* 

0184 

0182 

0270 

0361 

0197 

0516 

0125 

0t)31 

0184* 

22 

0040 

0031 

0052 

• 

3219 

0163 

01*57 

f0228 

0346 

0282 

0527 

0118 

0054 

0184 

23 

0070 

0049 

0029 

02ff9 

0143 

0102 

0161 

0284 

0312* 

0520 

0104 

0069 

0172 

0 

0091 

0064 

0045 

0196, 

01^0 

0122 

0167 

0292 

0403 

0576 

0120 

0075 

0191 

1 

0121 

0062 

0103 

' 0236 

t)198 

0142 

0217 

0351 

•0443 

0644 

0166 

•0090# 

0230 

3 

0181 

0168 

0306 

0412 

0475 

0248 

0512 

0608 

0740 

0863 

0294 

0163 

0413 

5 

0163 

0152 

1 

1 0360 

0550 

0603 

0361 

0776 

0786 

0732 

0787 

0^6 

0174 

0477* 

6 * 

*0157 

0137 

0274 

0588 

0606 1 

0386 i 

0752 

0807 

(i^41 

• 

07.^9 

•0601* 

0155 

0479 

7 

I 0141 

0104 

0215 

0547 

•0580 

0403 

06tf5 

0726 

*0474 

0630 

0460 

0177 

6426 

9 

0113 

oq^)3 

0013 

0123 

0272^ 

0303 

0358 

0136» 

» 

0000 ’ 

0472 

0098 

t 9 

0136 

t)173 

is 
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Results op Makeestoun Observations, 1846, 


TABLE T,YTX. — Variations of Magnetic Dip with reference to the Moon’s Age and Declination 
for 1846, as deduced from Tables LVIII. and LXIV. 


Moon’s 

Age. 

Variations 

of 

Magnetic 

Dip. 

Moon’s 

Age. 

Variations 

of 

Magnetic 

Dip. 

After 

Moon 

farthest 

North. 

Variations 

of 

Magnetic 

Dip. 

After 

Moon 

farthest 

North. 

Variations 

of 

Magnetic 

Dip. 

Day. 


Day. 

/ 

Day. 


Day. 

< 

15 

0*414 

0 

0-385 

0 

0-300 

14 

0-290 

16 

•525 

1 

•272 

1 

•274 

15 

•367 

17 

•719 

2 

•467 

2 

•177 

16 

•343 

18 

•497 

3 

•310 

3 

•368 

17 

•187 

19 

•566 

4 

•186 

4 

•156 

18 

•000 

20 

•744 

5 

•272 

5 

•157 

19 

•133 

21 

•535 

6 

•317 

6 

•096 

20 

•165 

22 

•787 

7 

•266 

7 

•184 1 

21 

•326 

23 

i -529 

8 

•239 

8 

•311 

22 

•426 

24 

•311 

9 

•591 

9 

•191 

23 

•476 

25 

•475 

10 

•621 

10 

•503 

24 

•480 

26 

•350 

11 

•404 

11 

•172 

25 

•445 

27 

! -354 

12 

4 

•588 

12 

•528 

« 

26 

•193 

28 

! -000 

13 

•322 

13 

a -362 

27 

•322 

29 

1 -213 

1 

1 

14 

•394 

1 


! • 

i a. 


1 


TABLE LXX. — ^Diurnal ‘Variations of Magnetic Dip for each Month in 1846, as deduced from 

Tables rLXII. and LXVIII. 


, Mak. * 
M. T. 

« 

' Jan. ' 

Feb. 

March. 

April. ^ 

f 

May. 

Juno. 

^ 

July. 

Aug. 

Sept. 

Oct. 

It 

Nov. 

Dec. 

V'ear. 

L. 

17 

0-000 

0271 

0-504 

1-219 

3-206 

3-2lb 

3-3^8 

2-749 

1-643 

0-000 

0-222 

0-023 

s 

1195 

19 

0-290 

0-285 

0-861 

1-703 

3-794 

4-125 

4-259 

3-677 

^782 

1-174 

P-558 

0-169 

1-803 

21 

0-780 

0-814 

2-088 

3-521 

4-968 

4-803 

5-246 

5»354 

» 4-048 

2-579 

1-734 

0-580 

2-873 

22 

• loro 

0-918 

2-358 

3-828 

5-267 

4-617 

5-197 

4-958 

3-611 

2-770 

2-081 

1-038 

2-973 

23 • 

M41 

0-848 

2-382 

1 

3-889 

4-611 

3-840 

4-531 

4-136 

3-332 

2-594 

1-842 

0-860 

2-664 

0 

M05 

0-,631 

1-948 

3 290 

3-902 

3-150 

3-637 

3-429 

2-215 

2-291 

1-489 

0-776 

• 

, 2152 

A 

Q-607 

»0-44f 

V038 

„ 2 2*36 

2-496 

2-267 

3-043 

2-392 

1-173 

1-409 

1-095 

0-429 

1-382 

iy 

0-^4 

0-203 

0-261 

1.03^ 

1-356 

1-100 

0-935 

1-406 

0-208 

0-629 

0-711 

0-254 

0-551 

5' 

0-282 

0-122 

« f 

0-300 

0-241 

; 0-000 

0-212 

o 

o 

o 

6 

0-000 

0-000 

0-804 

0-000 

0-076 

0-000 

, 6 « 

0500 

0-213 

0-247 

0-000 

0-737 

0-000 

0-344 

0-137 

0-817 

0.560 

0-095 

0-000 

0-134 

7 

0-232 

0000 

0-22(v 

0-638 

t 

0-545 

0-320 

i b-807 

0-6l9 

0-8?t9 

0-703 

0-291 

0-047 

0-271 

d 

0*440 

0-391 

0-000 

1040 

2-360 

1-488 

1-780 

1-467 

1;780 

• 0-635 

i ^ 

0-553 

1 

0-506 

1 0-867 
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TABLE LXXI. — ^Variatioiis of the Total Magnetic Force, with reference to the Moon’s Age and 
Declination for 1846, as deduced from Tables LVIII. and LXIV* 


Moon’s 

Age. 

Variations 

of 

Total 

Force. 

Moon’s 

Age. 

Variations 

of 

Total 

Force. 

After 

Moon 

farthest 

North. 

Variations 

of 

Total 

Force. 

After 

Moon 

farthest 

North. 

Variations 

of 

Total 

Force. 

Day. 

0*00 

Day. 

0-00 

Day. 

0-(H» 

Day. 

0-00 

15 

0079 

0 

0030 

0 

0036 

14 

0082 

16 

0104 

1 

0082 

1 

0059 

15 

0077 

17 

0057 

2 

0000 

2 

0069 

16 

0021 

18 

0110 

3 

0025 

3 

0108 

17 

0036 

19 

0118 

4 

0026 

4 

0094 

18 

0000 

20 

0148 

5 

0019 

5 

0055 

19 

0056 

21 

0142 

6 

0068 ^ 

6 

0005 

20 

0163 

22 

0049 

7 

0014 

7 

0025 

21 

0087 

23 

0105 

8 

0060 

8 

0051 

22 

0041 

24 

0093 

9 

0046 

9 

0150 

23 

0138 

25 

0012 

10 

0019 

10 

0010 

24 

0077 

26 

0039 

11 

0035 

11 

0056 

25 

0042 

27 

0023 

12 

0066 

12 

0029 

26 

0150 

28 

0106 

13 

^0044 

13 

0035 

27 

0081 

. 29 

*0106 

14 

. 0061 






TABLE LXXII. — Diurnal Variations of Total Magnetic Force for •each Month- in 1846, as 

deduced from Tables LXIL.and LXVIII. 


Mak. 
M. T. 

Jan. 

Feb. * 

March. 

April. 

May. 

• 

June. 

July. 

Aug. 

Sept 

> 

Oct. 

Nov. 

• 

• Dec. 

*Year. ( 
• 

1). 

0-00 

ihOUi 

o-oo 

(^00 • 

0'(M) 

ooo 

0*00 

(KM) 

0-00 

ooo 

0*00 

• 

0*(K> 

0*00 

17 

0066 

0033 

(1157 

0039 

0041 

0000 

• 

{fooo 

0000 

0051 

0000 

0066 

0047 

0000 

19 

0049 

0046 

0159 

OlUS 

0149 

0083 

0116 

0115 

0062* 

0217 

0069 

0042 

0060 

21 

0017 

0013 

0075 

0023 
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TABLE LXXIIL — ^Ranges for each Civil Day of the Magnetic Decimation, and of the Horizontal and 
Vertical Components of Magnetic Force, as obtained from all the Observations (Daily or Extra) 
made in 1846. 


civil 

Day. 

D«cll' 

nation. 
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42 Results of Makerstoux Observations, 1845, 


TABLE I. — and Weekly Means of the Temperature of the Air, as deduced firom the readings 

of the Dry Bulb Thermometer, for 1845. 
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TABLE II. — Hourly Means of the Temperature of the Air for each Month in 1845. 



TABLE HI. — Hourly IN^eans of the Temperature of the Air for each^ Astronomical Quarter, and 

for the year 1845. 


Mak. 
M. T. 

Nov. 

Dec. 

Jan. 

• 

IsJeb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Year. 

Mak. 
M. T. 

1 

Nov. 

Dec. 

j Jan.» 

Pfib. 

March. 

April. 

May. 

.June. 

.July. 

1 Aug. 

! Sept. 
Oct. 

♦Year. 

• « 

• 

h. * 

o 

0 

o 

• o 


h. 

o 

■“r 

0 

o • 

0 * 

12 

H6-67 

S4-20 

47-7^ 

• 47-37 

41-50 

0 

40-87 

42-47 

57-10 

55-97 

49-10 

13 

36-60 

33-77 

47-40 

47-03 

^1-20 

r 1 

41-47 

43-40 

57-57 

56-67 

49-77 

14 

36-47 

33-60 

47-13# 

» 46-83 

41-01 

2 

41-23 

43-60 

57-40 

56-87 

49-77 

15 

36‘50 

33*53 

46-67 

46-70 

40-85 

3 

40-27 

43-47 

57-23 

56-13 

49-27 

10 

36-43 

33-30 

46-97 

^6-7» 

40-85 

4 

39-03 

42-60 

56-53 

55-03 

48-30 

17 

36-43 

33-30 

4/.97 

4f363 

41-08 

5 

38-13. 

41-03 

55-67 

5%70 

47-13 

18 

36-37 

33-90 

49-63 

47-23 

41-78 

6 

37-43 

39-27 

54-27 

52-07 

45-76 

19 

36-40 

34-80 

51-30 

48-53 

42-76 

7 

37-23 

37-63 

52-80 

50-80 

.44-62 

20 

36-33 

36-30 

53-03 

50-57 

44-06 

8 

37-33 

36-53 

51-10 

49-90 

43-72 

21 • 

37-23 

38-17 

54-53 

52-43 

45-59 

9 

37-20 

^ 35-73 

49-77 ^ 

49-00 

42-92 

22 

38-63 

39-97 

55-67 

54-27 

47-13 

10 

37-20 

34;97 

,4877 

*18-27. 

42-30 

23 

39-93 

41-30 

56-53 

5^-43 

48-30 

U 

37-13» 

34-37 

• 

48*13 

47-98 

4i-89 
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TABLE IV. — ^Errors of the Approximate Mean Temperatures, deduced from one or two Daily 
Observations, for each Month, and the Year 1845. 


Months 

and 

Year. 

Mean 
of 24 
Hours. 


Approximate Means ( + ) greater, or ( — ) less than true Means. 


Max. 

and 

Min. 

17h IQm 

and 

4*‘ 10*«. 

2ih 40«‘ 
and 

10“ 10™. 

21“ 40” 
and 

9“ 40”. 

22“ 10” 
and 

11“ 10”. 

22“ 10” 
and 

10“ 10”. 

17“ 10” 
and 

23“ 10”. 

21“ 10” 
and 

9“ 10”. 

7“ 10”. 

January 

O 

33-97 

O 

-0-37 

+ 0-23 

-0-37 

O 

-0-47 

O 

-0-02 

O 

-0-02 

O 

+ 0-28 

-0-92 

-0-97 

February 

3335 

+ 0-34 

+ 0-65 

-0-48 

-0-45 

-0-45 

-0-05 

0-00 

-0-85 

-0-35 

March 

3507 

+ 0-64 

-0-12 

-0-22 

-0-05 

+ 0-03 

+ 0-18 

-0-02 

-0-27 

-0-27 

April 

44-23 

+ 0-71 

+ 0-67 

-0-91 

-0-53 

-0-73 

-0-38 

-0-73 

-0-68 

+ 0-87 

May 

46-45 

+ 0-56 

+ 0-20 

-0-08 

0-00 

0-00 

+ 0-20 

+ 0-45 

-0-20 

-0-35 

June 

53-92 

+ 0-32 

-0-02 

-0-15 

+ 0-25 

-0-47 

+ 0-03 

-0-02 

+ 0-48 

+ 1-28 

July 

54-00 

+ 0-41 

+ 0-20 

-0-35 

-0-08 

-0-20 

+ 0-05 

-0-05 

-0-20 

+ 1-10 

August 

54-67 

+ 0-43 

+ 0-03 

-0-17 

+ 0-13 

-0-12 

+ 0-23 

+ 0-08 

+ 0-03 

+ 0-53 

September 

49-81 

+ 0-50 

-0-01 

+ 0-11 

+ 0-31 

+ 0-54 

+ 0-69 

+ 0-04 

-0-06 

-0-41 

October 

48-28 

-0-05 

-0-28 

-0-28 

-0-23 

+ 0-12 

+ 0-12 

+ 0-22 

-0-58 

-0-48 

November 

42-02 

-0-33 

-0-17 

-0-32 

-0-25 

+ 0-18 

+ 0-13 

+ 0-43 

-0-62 

-0-52 

December 

37-57 

-0-27 

-0-42 

-0-17 

-0-15 

-0-07 

+ 0-08 

+ 0-28 

-0-37 

-0-37 

Year 

44-61 

+ 0-24 

+ 0-08 

-0-28 

-0-13 

-0-10 

+ 0-10 

+ 0-08 

-0-36 

+ 0-01 

The 12 Months. 

Mean of Errors 

0-41 

0-25 

0-30 

0-24 

0-24 

0-18 

0-22 

0-44 

0-62 

Range of Errors 

1-08 

1-09 

1-02 

0-84 

1-27 

1-07 

1-16 

1 1*40 

i 

2-25 


TABLE V. — Diurnal Kanges of Temperature, as deduced from the Hourly Observations of tlie 
Dry Bulb Thermometer, on each Civil Day of 1845. « 


Civil 

Day. 

•Ian. 

|H 









Nov. 

Dec. 


Cl 




^9 


91^91 




o 

o 

1 

7-4 

16-7 

7-4' 

22-9 

11-6 

(29-0) 

9-6 

13-9 

19-8 

10-9 

8-9 

12-6 

2 

. «-3/' 

(2610) 

(13-0) 

32-1 

10-6^ 

12-6 

12-8 

18'-l 

15-4 

10-4 

(15-0) 

5-6 

3 

7-9 

11-3 

9-6 

32-0 

11-7 

16-8 

9-2 

(15-0) 

23-9 

11-4 

17-8 

7-2 

4 

9-9 

16-2 

9-7 

10-0 

(16-0) 

13-0 

-TO-O 

14-9 

9-3 J 

6-9 

20-2 

12-4 

5 

/7'0) 

9-4 

10-6 

21-3 

10-0 

16-8 

^2-9 

21-8 

17-1 

<20-0) 

16-3 

6-S 

e 

19-0 

* 7-6 

13-7 

(35-Oi 

8-5 

11-1 

(21-0) 

18-8 

21-5 

25-3 

10-7 

1 3-5 

7 ' 

7-4 

5-6 

6-6 

15-3 

7-0 

14-1 

17-0 

13-8 

(25-0) 

7-0 

4-6 

(9-0) 

8 

12-3 « 

9-4 

7-9 

' 15-0 

11-3 

(16-0) 

15-3 

V7-1 

21-6 

14-1 

ll-9». 

16-7 

9 

14-6 

(8-0) 

(11-0) 

20-6 

13-4 

11-1 

14-7 ' 

is < 

9-2 

\7 3 

(16-0) 

5-4 

10 

18-2 

9-0 

13-5 

4-9 

7*7 

1*2-3 

,15-7 

(10-0) 

7-3 • 

n-7 

14-5 

1 i.:j 

<31 

13-0 

3-2 

7-7 

* 12-3 

(25-0) 

17-5 

11-7 

7W 

8-4 

14-8 

13-6 

13-0 

12 

(13-0) 

4-4 

14-7 

21-1 

13-8 

26-5 

15-5 

7-8 

21-5 

•(18-0) 

14-7 

13-9 

13 

14-7 

11-3 

16-1 

(17-0) 

17-3 

21-7 

(23-0) 

I’7-o 

18-1 

15-6 

14-2 

13-6 

14 

6-7 

, 5-9 

12-4 

11-0 

24-1 

15-9 

12-2 

' 11-8 

’ (25-0) 

8-7 

13-6 

(25-0) 

15 

lt-4 

11-6 

14-4 

9-6 

21-2 

(22-0) 

16-9 

10-5 

25-8 

11-9 

18-5 

7-6 

16 

<8-5 

(10-0) 

(18-0) 

21-9 

16-7 

11-6 

19-4 

10-6 

18-7 

8-4 

(8-0) 

10-7 

17 

8-9 

11-3 

13-7 

23-0 

12-0 

11-2 

18-8 

(18-0) 

13-3 

9-6 

8-1 

9-5 

18 

7-7 

17-C 

12-9 

Ur9 

(17-0) 

14-3 

15-0 

15-3 

9-4 

12-7 

13»5' 

9-9 

19 

(9-(?) 

13- 1 

8*2 

r 12*3 

5-4 

15-4 

11-7 

7-3 

15-8 

(14-0) 

4-1 

12-9 

20 

13-6* 

12-5 

14-3 

(27-0; 

io-0 

' 19-9 

(6-0) 

, 6-7 

24-1 

10-9 

7-8 

6-0 

21 

9-3 

13-8 

21-6 1 

30-1 

10-5 

14-9 

4-2 

12-4 

(14-0) 

IM 

9-8 

(8-0) 

22 

' 7-4 

10-2 

9-3 

.30-9 ' 

8-0 

(20-0) 

h-5 

25-2 

16-6 

0-3 

11-8 

10-7 

23 

,11-6 

(lio) 

‘ (16-0) 

27-5 ' 

9-5 

18-3 

6-2 

14-1 

19-9 

7-6 

(12-0) 

7-5 

24' 

12-4 

15-8 

18-3 

,20-6 

5-4 • 

*11,2 

17-0' 

9-3 

, (20-0) 

24-9 

5-6 

9-9 « 

16-0 

25 

17-9 

23-9 

21-8 , 

27-9 

(11-0) 

17-7 

1 15-0 

13-9 

13-1 

9-8 

10-0 

26 

(16-0) 

6-2 

16-3 

lb-2 

2-8 

15-3 

14-6 ’ 

1 13-9 

,17-0 

(14-0) 

5-6 

11-8 

27 

,5-9 

12-4 

9-7 

(12-0) 

4-2 

19-5 

(20-0) 

11-E 

18-7 

4-6 

4-1 

18-5 

28 

6-5 

10-6 

8-4 j 

11-5 

8-8 . 

8-0 

21-3 

26-7 . 

1 (lOV)) 

4-5 

2-9 

(18-0) 

29 

23-3 


16-9 

15-8 

9-1 

(22-0) 

23-4 

22-8 

1 12*/) 

3-8 

10-3 

24-4 

30 

31 

21-6 
28-9( 1 



<15-0 

18-1 

21-6 

13-5 

23-1 

16-7 

25-7 

(19-0) 

1 13j) 

13- 8 

14- 8 

(17-0) 

18-9 

12-3 
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TABLE VI. — ^ExtrAnes of Ten^eratoro for each Month iknn the Beghdior Thenahmetere ; Extremes 
of Daily Mean Temperature, and of Diurnal Banges, obtmned ftrom the Hourly Obseirations 
for 1846. . , ' 


Month. 

Extreme Temperatures. 

Extremes of Daily Mean Temperature. 

Extreme Diurnal Ranges. 

Highest. 

Lowest. 

Range. 

Mean. 

Highest. 

Lowest. 

Range. 

Mean. 

Greatest. 

Least. 


d. 

o 

d. 

a 

o 

0 

d. 

o 

d. 

e 

o 

o 

d. 

0 

d. 

a 

Jan. 

5 

51-2 

31 

~20 

53*2 

24-6 

23 

46*5 

31 

9-6 

36*9 

28*0 

31 

28*9 

27 

5*9 

Feb. 

13 

44*9 

1 

67 

38*2 

25*8 

13 

39*6 

8 

27*6 

12*0 

33*6 

2 

26*0 

11 

3*2 

March 

31 

56-2 

16 

15-3 

40*9 

35-7 

22 

47*4 

15 

23*2 

24*2 

35*3 

25 

21*8 

7 

6*6 

April 

25 

65-7 

6 

24*2 

41*5 

45*0 

30 

525 

4 

38-4 

14*1 

45*4 

6 

35-0 

lEl 

4-9 

May 

15 

670 

14 

31*5 

35-5 

49*2 

16 

55*1 

8 

41*6 

135 

48*3 

11 

25*0 

26 

2*8 

June 

12 

78-3 

1 

36*6 

41*7 

57-4 

12 

64*5 

28 

48*0 

16*5 

56*2 

1 

29-0 

28 

8*0 

July 

10 

71-6 

29 

35*2 

36*4 

53*4 

7 

61*5 

22 

50*8 

10*7 

1 56*1 

29 

23*4 

21 

4*2 

Aug. 

29 

73-6 

22 

35*7 

37*9 

54*6 

29 

59*6 

16 

51*0 

8*6 

55*3 

28 

26-7 

9 

4*5 

Sept. 

f 

751 

24 

28*1 

47*0 

51-6 

1 

60*6 

23 

39*9 

207 

50*2 

15 

25*8 

■El 

7*3 

Oct. 

14 

627 

6 

26*0 

36*7 

44*3 

14 

56*8 

6 ! 

39*8 

17*0 

48*3 

6 

25*3 

29 

3*8 

Nov. 

6 

55*8 

4 

24*7 

31*1 

40*2 

26 

52*0 

24 

32-3 

19*7 

42*1 

4 

20*2 

28 

2*9 

Dec. 

27 

520 

13 

20*4 

31*6 

36*2 

30 

45*0 

13 

28*3 

16*7 

36*6 

14 

25*0 

9 

5*4 


TABLE VII. — ^Daily an& Weekly Means of the Temperature of Evaporation, as deduced from the 
readings of the Wet Bulb Thermometer, in 1845. 
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Results of Makerstoun Observations, 1845. 


# 

TABLE VIII. — ^Hourly Means of the Temperature of Evaporation for eaeh Month in 1845. 


Mak. 
M. T. 

•lau. 

Pcb. 

March. 

April. 

May. 

J une. 

J uly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

12 

o 

31-7 

o 

30.5 

310 

37.6 

42-2 

49.2 

0 

48-7 

49‘0 

44.1 

451 

39-3 

0 

351 

13 

3L4 

302 

30 5 . 

37-2 

420 

489 

48.1 

48.6 

43.6 

45.3 

39. 1 

35-7 

14 

31-3 

30.0 

30-5 

37. 1 

415 

48.7 

47.7 

48.2 

43.5 

44.9 

38-7 

35.5 

15 

31-7 

300 

303 

369 

409 

48.4 

47-2 

48-3 

43.7 

44.5 

38-7 

352 

16 

321 

30.1 

29.8 

365 

41. 1 

48*7 

47-5 

48-4 

43.5 

44.4 

38.8 

34.7 

17 

32-0 

30- 1 

29-8 

36-7 

41.7 

49.7 

48-2 

48.7 

43.4 

44.0 

39.0 

34.5 

18 

322 

30-0 

30-2 

37-9 

42-7 

513 

49.7 

49-5 

43.9 

440 

38.8 

34.4 

19 

321 

29-9 

310 

39.4 

43-7 

523 

508 

509 

45-7 

440 

38-6 

34.5 

20 

31.8 

302 

323 

41.2 

44-6 

53-7 

517 

522 

47-9 

44.8 

38-8 

34.7 

21 

32. 1 

31. 3 

33-7 

428 

45.4 

546 

524 

53.2 

49.4 

46.0 

39.9 

35.4 

22 

33.3 

324 

34.4 

441 

46- 1 

54.9 

53.3 

54.0 

50.7 

470 

412 

364 

23 

344 

334 

352 

45.2 

465 

55.4 

538 

546 

5 13 

47.8 

422 

369 

0 

354 

34-2 

35.6 

46.0 

46.2 

55.9 

54*4 

552 

51.3 

48.3 

432 

37.4 

1 

36.3 

349 

35*8 

467 

47.0 

560 

541 

552 

518 

483 

43.4 

37.5 

2 

36- 1 

351 

35-8 

46-8 

46-8 

56.1 

54.3 

55.3 

51.7 

48.3 

43.4 

372 

3 

354 

347 

35.9 

46-8 

466 

558 

54.0 

54.8 

512 

47-9 

425 

369 

4 

34.4 

33.9 

35.4 

462 

46.1 

55.3 

540 

54.7 

50-8 

471 

416 

360 

5 

33.1 

328 

34.7 

45.3 

456 

551 

53.4 

54.4 

498 

163 

408 

360 

6 

32.4 

320 

336 

44.0 

44.5 

542 

529 

53.9 ! 

48-5 

45-8 

40. 1 

35.5 

7 

321 

3 15 

32-9 

423 

43.7 

53.7 

520 

528 

47.4 , 

. 45.5 

39.9 

.355 

8 

32-2 

31. 1 

323 

41. 1 

42.8 

527 

510 

51.6 

47-0 

452 

398 

35.7 

9 

.323 

308 

318 

39.9 

42-3 

51. 5 

502 

508 

460 

! 45 0 

39.8 

35.5 

10 

32-6 

306 

31.4 

38.9 

42.1 

505 

49.4- 

50-0 

45.4 

44.8 

39.5 

352 

11 

32.5 

299 1 

3M 

:}8‘4 

41. 9 

49-7 

49.4 

49.3 

45 . 1 

44-8 

39.7 

348 


TABLE IX.— Hourly Mean^ 


of the Temperature of livaporation for each Astronomical Quarter, 
*for the Year 1845. 


Mitk. 

^ov. 

* Feb. 

May. 

Aug. 

•■year. 

Mak. 

M.T. 

Nov. 

* Feb. 

May. 

Aug. 

Y ear. 

l)ec. 

March. 

June. 

Sept. 

J )ec. 

March. 

June. 

Sej)t. 

M. T. 

•Ian. 

April. 

July. 

Oct. 


J an. 

April. 

Jviy . 

Oct. 


b. ♦ 

f. — 

<■* 

0 

0 

0 


h. 

0 

0 

a * 

«> 


.12 

35-37 

33.03 

46-70 

16-07 

4029 

0 

38-67 

38 60 

5217 

51. 60 

45.26 

13 

3540 

32-63 

46.,33 

45.83 

4005 

1 

39-07 

39-13 

52-37 

51-77 

45.58 

14 

3b. 17 

3253 

45.97 

45-53 

39-80 

2 

38-90' 

. 39-23 

5240 

51-77 

4>>5.57 

15 

35 20 

3240 

45 50 

45-50 

3965, 

3 

38-27 

3»-13 

52-13* 

51-30 

45 21 

16 

35 20 

3213 

45.77 

45.43 

3963^ 

4, 

37-33 

38-50 

51-80 

50-87 

4462 

17 

35. 17 

3220 

46-53 

45-37 

39-82 

5 

36-63 

•.J7-60 

51-37 

50-17 

43.94 

18 

35. 13 

3270 

47-90 

4580 

4038 

6 

36-00 

36-53 

50-55 

49-40 

4312 

19 

35 07 

33.43 

4893 

4687 

41. 07 

7 

3fa-83. 

35-57 

49-80 

48-57 

42.44 

20 

35^:0 

34.57 

50.00 

[ ^48 30 

41. 99 

8 

35-90 

34-^3 

48-83 

47-93 

41.87 

21 

35-80 

35.93 

5080 

49.53 

4302 

9 

35-87 

34-17 

48-00 

47-27 

4132 

22 • 

" 36 97 

3697 

5143 

5057 

43-98 

10 

35-77 

33-63 

47-33 

46-73 

40*87 

23 

il 

37-83 

37.93 

t 

5190 

51-23 

44.72 

11 

35-67 

33-13 

46-87 

46-40 

40 52 

» « 


and 




Pressuke of Aqueous Vapour, 1845. 47 


TABLE X. — Daily and Weekly Means of the Pressure of Aqueous Vapour, in inches of Mercury, 
for the Year 1845, as deduced from Tables I. and VII. 


( 7 ivil 

Day . 

Jan . 

Feb . 

March . 

April . 

May . 

June . 

July . 

Aug . 

Sept . 

Oct . 

Nov . 

Dec . 


in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

1 

0-184 

0-157 

0-175 

0-218 

0321 

[ 0 - 305 ] 

0364 

0-372 

0‘446 

0-295 

0271 

0-225 

2 

•200 

[ - 159 ] 

[ - 177 ] 

•219 

‘258 

•371 

•323 

•392 

» -366 

‘306 

t - 239 ] 

•212 

3 

•206 

•219 

•201 

•214 

•260 

•339 

•408 

[ - 378 ] 

‘292 

•316 

•214 

•183 

4 

•223 

‘195 

•170 

•234 

[ ‘ 260 ] 

‘294 

‘336 

•393 

‘333 

•283 

•170 

•191 

5 

[ - 215 ] 

.192 

•151 

•225 

‘217 

‘372 

•332 

•376 

‘310 

r - 283 ] 

•202 

‘213 

6 

•238 

•135 

‘162 

[ - 229 ] 

•257 

‘347 

r -SSfil 

•387 

‘295 

•225 

•336 

‘210 

7 

•203 

‘145 

•203 

•264 

•250 

‘336 

•439 

•392 

[ - 341 ] 

•289 

■308 

r - 209 ] 

8 

•220 

‘150 

•230 

‘235 

•236 

[ ‘ 379 ] 

•414 

•373 

‘341 

•277 

• 33.3 

‘215 

9 

•188 

[ - 157 ] 

[ - ISS ] 

•201 

•257 

•328 

•388 

•391 

•418 

•278 

[ - 294 ] 

‘208 

10 

•224 

•196 

•220 

•218 

•260 

‘440 

‘389 

r -3681 

‘347 

•283 

•289 

•215 

11 

•244 

•156 

152 

•201 

[ ‘ 259 ] 

•451 

‘353 

‘392 

•335 

‘281 

•262 

•203 

12 

i [ - 218 ] 

•160 

•143 

•209 

‘269 

•473 

‘333 

•338 

‘350 

[ - 314 ] 

■237 

•182 

13 

i -204 

•223 

•126 

[ - 217 ] 

•251 

‘446 

[ - 337 ] 

•323 

•363 

•346 

•229 

167 

14 

•238 

‘174 

•136 

•225 

‘281 

‘442 

‘346 

•346 

[ ‘ 3 . 37 ] 

•348 

•212 

[ - 189 ] 

15 

1 -210 

•178 

• 1.35 

•222 

‘368 

[ ‘ 445 ] 

‘290 , 

•290 

‘278 

•348 

•237 

•222 

16 

1 -172 

[ - 192 ] 

[ - HI ] 

•230 

•347 

•456 

‘310 1 

•282 

‘‘301 

•281 

[ ‘ 242 ] 

•197 

17 

•216 

-212 

•144 

•277 

‘282 

1 -458 

‘380 

[ ‘ 338 ] 

‘393 

351 

•228 

•163 

18 

1 -220 

•189 

•163 

•317 

[ - 302 ] 

‘394 

•394 

•390 

•387 

• 3.31 

•253 

•187 

19 

|[ - 206 ] 

•175 

•144 

•264 

‘256 

‘362 

‘380 

‘365 

‘288 

[ - 291 ] 

•295 

196 

20 

•173 

•200 

•129 

[ * 262 ] 

‘274 

‘367 

[ - 373 ] 

•353 

‘285 

• 2.54 

•245 

•199 

21 

•193 

‘211 

•183 

•243 

•284 

•371 

‘385 

-.307 

[ ‘ 272 ] 

• 251 

•210 

[ - 196 ] 

22 

-262 

•163 

‘307 

•235 

‘278 

[ - 355 ] 

‘.348 

‘321 

•238 

•278 

•191 

•200 

23 

; -295 

[ - 186 ] 

[ - 209 ] 

•238 

•284 

•319 

‘354 

‘397 

‘198 

•282 

[ - 234 ] 

•200 

24 

•236 

•165 

•196 

•268 

• 2^2 

•358 

‘360 

[ . 3 J 5 ] 

‘ 2.35 

•282 

•166 

•194 

25 

•269 

•151 

•219 

•282 

[ . 28 J ] 

•333 

‘372 

‘401 

•284 

•228 

•267 

•244 

26 

[ . 211 ] 

‘ 22 q 

•221 

•327 

■290 

•293 

•372 

‘ 3.53 

•279 

[ - 30 . 5 ] 

•325 

*247 

27 

•175 

•195 

•257 

[ -. 305 ] 

•293 

•320 

[ ‘ 339 ] 

•352 

‘321 

‘327 

•294 

‘220 

28 

! 176 

•179 

•226 

• 3 10 * 

, -259 

•308 

‘302 

•372 

[ - 290 ] 

, -361 

‘301 

[ 235 ] 

29 

I -115 


•195 

•305 

•267 

[ < 129 ] 

•306 

•439 

• 2»1 

•352 

,•230 

•228 

30 

1 107 


[ - 221 ] 

•341 

•265 

•365 

‘325 

• -430 

•280 

• -303 

[ * 241 ] 

•258 

• 31 

•083 

1 


•213 

• 


•297 

• 

•351 

[ - 391 ] 

• 

•276 

! 

•214 


TABLE XI. — Pressure of Aqueous Vapc^'% with reference to the Moon’s Age and Declination, 

• for 1845. 


MxRin’s 
Age. ^ 

Mean 

Pressurj^ 

of 

Vapour. 

$ 

Moon’s 

Age. 

•• 

Mean 

Pressure 

of 

VajA)ur. 

After 

Moon 

ftfrthest 

North. 

Mean 

Pressure 

of 

Vapour. 

Af^r 

Moon 

farthest 

Nor^h. 

Mean 
Pressure . 
of 

Vapour. 

Day. 

in. . 

Day, 

in. 

Day. 

In. 

Day. 

in. 

15 

0-273 

•0 

0-282 

0 

0-249 

14 

0262 

16 

• 27'7 

!• 

•271 

1 

•250 , 

15 

•275 

17 

•279 

2 

•271 

2 

‘254 

16 

•261 

18 

‘252 

3 

•269 

3 

•277 

17 

•260 

19 

•257 

4 

‘257 

4 

•271 

18 

•268 

20 / 

• -272 

5 

‘245 

5 

•281 

• 19 

•275 ' 

21 

•254 

6 

•270 

6 

•289 

20 , 

*•269 

22 

‘250 

7 

‘278 

V * 

‘boi • 

21 

•262 

23 

‘241 

8 

‘275 

8 

•271 

22 . 

•278 

•24 

‘253 

9 

•‘285 

9 

‘278 

2.3 

•268 

25 

•261 

10 

•282 

10 

• 286 * 

24 

• 2 d 4 

26 

*‘283 


‘284 • 

f 1 • 

•271 

25 

•270 

27 • 

‘289 

12 

‘277 • 

12 

‘278 

26 , 

•262 

28 

‘ 2,87 

13 

‘270 

13 

•265 

•27 

•260 

29 

‘279 ( 

» 

14 

‘282 


1 
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Results of Makeestoxjn Observations, 1845 


TABLE XII.— Hourly Means of the Pressure, of Aqueous Vapour for each Month in 1845, as 

deduced from Tables II. and VIII. 


Mak. 
M. T. 

rr” 

1 Jail. 

Feb. 

March. 

April. 

May. 

June. 

July. 


Sept. 

Oct. 

Nov. 

Dec. 

h. 

in. 

in. 

im 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

12 

0-189 

0177 

0-178 

0-233 

0-274 

0-349 

0-346 

0-349 

0-295 

0-295 

0-241 

0-205 

13 

•188 

•175 

•175 

•231 

•271 

-.348 

•339 

•345 

•290 

•299 

•240 

•210 

H 

•186 

• 175 

•176 

•230 

•265 

•343 

•333 

•339 

•289 

•292 

•237 

•207 

15 

• 190 

• 175 

•174 

•227 

•259 

•339 

•328 

•343 

•292 

•287 

•236 

•204 

16 

• 192 

• 174 

•169 

•225 

•261 

•341 

•332 

•342 

•290 

•287 

-239 

• 199 

17 

•191 

• 175 

•171 

•225 

•264 

•352 

•337 

•345 

•288 

•284 

•240 

•198 

18 

•192 

•174 

•174 

•234 

•271 

•366 

•354 

•350 

•293 

•283 

•239 

•198 

19 

•191 

•173 

■177 

•243 

•276 

•371 

•361 

-.363 

•308 

•284 

•236 

•198 

20 

•191 

•174 

•179 

•255 

•279 

•383 

•366 

•369 

•327 

•290 

•241 

•198 

21 

•191 

•178 

•185 

•261 

•282 

•387 

•367 

•373 

•337 

•300 

-246 

•203 

22 

•198 

•177 

•180 

•266 

•286 

•386 

•372 

•376 

•342 

•304 

•254 

•211 

23 

•201 

•186 

•180 

•270 

•285 

•392 

•372 

•380 

•344 

•308 

•258 

•209 

0 

•208 

•188 

•180 

• 271 

•281 

•394 

•377 

•387 

•342 

312 

•267 1 

•213 

1 

•213 

•190 

•180 

•269 

•290 

•391 

•368 

•383 

•341 

•305 

•264 

•214 

2 

•211 

•193 

•179 

•268 

•290 

.394 

•374 

•382 

•3.3.3 

•308 

•267 

•213 

3 

•207 

•190 

• 182 

*•265 

•284 

-.391 

•369 

•378 

•328 

•308 

•262 

•213 

4 

•202 

•180 

• 187 

•261 

•282 

•389 

•372 

-.383 

•333 

-303 

-260 

•208 

5 

*198 

•181 

•184 

-261 

•281 

•388 

•371 

•388 

•328 

•299 

•253 

•208 

6 

•191 

•180 

• 184 

•258 

•275 

•384 

•367 

*392 

•326 

•296 

•247 

•207 

7 

•190 

• 181 

•185 

•255 

•274 

•384 

•365 

•384 

•320 

•294 

•245 

•207 

8 

•191 

•179 

• 182 i 

•253 

•270 

•379 

•361 

•374 

•315 

•293 

•244 

•208 

9 

•191 

• 178 

• 181 

r -244 

•269 

•368 

•3i58 

•365 

•309 

•291 

• 245 

•209 

10 

•193 

•176 

•181 

• 240 

•268 

•362 

•:}5i 

•359 

•304 

•288 

•242 

•204 

11 

•191 

•172 

•179 

• 239 

•268 

•354 

•347 j 

•351 

•301 

1 

•288 

« 

•245 

•200 


TABLE XIII. — Hourly Means of the Pressure of Aqueous Vapour for. each Astronomical Quarter, 

and for the Year 1845. ♦ 


MaV. • 
M. T5 

4 

Nov. 

Dei. 

Jan. 

Fob. 

March. 

April. 

May. 

J une. 
July. 

Aug. 

Sept. 

«' Oct. 

Year. 

Mak.*^ 
M. T. 

Nov. 

Dec. 

Jan. 

Fob. 

March. 

April. 

4' 

Muy. 

June. 

July. 

Aug. 

Sept. 

Oct. 


h. 

* in. 

in. 

in. 

in. 

in. 

h. 

in.' , 

in. 

in. 

in. 

• in. 

12 

0-212 

01 96 

0-323 

0313 

0261 

0 

0-229 

0-213 

0-351 

0-347 

0-285 

13 

•213 

•194 

•319 

•311 

•259 

1 

•230 

•213 

4-350 

•343 

•284 

14 

•210 

•194 

•314 

•307 

•256 

2 

•230 • 

i> 213 

•353 

•341 

•284 

15 

•210 

•192 

•309 

•307 

•254 

3 

•227 

•212 

•348 

•338 

* .281 

16 

•210 

•189 

•311 

•306 

•254 

4 

-223 

•209 

•348 

•340 

•280 

17 

.210 

•190 1 

•318 

. -306 

•256 

5 

•220 

•209 

•347 

•3.38 

•278 

18 • 

•210 

•194 1 

•330 

•309 

•261 

6 

•215 

•207 

•342 

•338 

•276 

19 ' 

•208 

•198 

•336 

•318 

•265 

•7 

•214 

•207 

•341 

•333 

•274 

20 

•210 

•203 

•343 

•329 

•271 

8 

•214 

•205 

•337 

•327 

•271 

21 

•213 • 

•208 

•345, 

•337 

•276 

9 

•215 

•201 

•332 

•322 - 

• -267 

22 

•22^. 

•20^ 

•348 

•341 

^279 

10 

•213 

•199 

•327 

•317 

•264 

23 

1 < 

• -223 

•212 

•350 

4 

• -34*4 

*•282 

11 

•212 

1 

•197 

•323 

•313 

•26b 
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TABLE XIV. — Mean Relative Humidity of the Air for each Week-Day and Week in 1845, 

Saturation being = 1. 


(’ivil 

Day. 

Jan. 

Feb. 

T 

! Jifarch. 

! 

1 A].<ril. 

Mny. 

June. 

July. 


.Aug. 


Sept . 

1 

1 Oct. 

I 

r 

Nov. 

! 

i Dec. 

I 

0-981 

0.882 

0-897 

1 

0-747 

0-815 

r()- 808 ] 


0-891 

0-863 


0-835 

1 0-801 


0-820 

0856 

2 

•980 

[ -S'Jl] 

[ -873] 

i -774 

•727 

•831 


•727 


•851 


•891 

•836 

i 

•835] 

•883 ■ 


•924 

•920 

•8S9 

•819 

•751 

•801 


•9(i9 

[ 

■847] 


■793 

■975 


•849 

•871 

1 

-888 

•880 

■885 

•930 

[ ■798] 

•810 


-700 


•852 


•847 

•925 


•825 

■876 

f) 

[ .'>24 J 

•781 

•888 

•850 

•751 

•819 


•735 


•825 


•836 

] -890] 


•821 

•816 

a 

•838 

•712 

.802 

[ ■8-171 

•837 

•789 

[ 

•832] 


•813 


•855 

•850 


•870 

•886 

7 

-9f)7 

•838 

•804 

•833 

•877 

•752 


•811 


•830 

[ 

•855] 

•898 


•830 

[ ■S.'il] 

s 

•918 1 

•882 

•875 

•8 1 9 

•843 

[ -8091 


•852 


■789 


•852 

•850 


•930 

•91 1 

1) 

•917 j 

[ -842] 

[ .8:18] 

■791 

•892 

•798 


•831 


•910 


•871 

-871 

1 

•920 1 

•702 

10 

•855 ! 

■912 

■827 

•855 

•811 

■870 


•760 

[ 

•838] 


-872 

■916 


•980 

•857 

1 1 

•87.-) i 

•831 

■708 

•798 

[ .83 1 J 

•795 


•872 


•867 


•882 

■878 


•953 

•707 

12 

[ .90.3] 1 

■812 

•831 

•820 

•780 

•779 


•854 


•820 


•811 

f ■8,'}6] 


•952 

-839 


•910 i 

•851 

•708 

1' -808] 

•750 

•750 

[ 

■808] 


•770 


■903 

•872 


•931 

•954 

1 j ; 

•905 j 

-795 

•819 

•827 

-873 

•817 


•810 


•822 

[ 

•870 1 

-740 


•968 

[ -HISJ 

15 1 

•925 1 

•701 

•93 1 

•771 

•851 ! 

[, -s-^o] 


•725 


-730 


•815 

•837 


•929 j 

•770 

10 i 

•989 i 

1 -850] 

[ -SOI] 

•777 

•782 

•907 


•783 


•728 


•831 

-708 

L 

•902] 1 

•716 

17 : 

•857 1 

•802 

•758 

•771 

•752 

•933 


■92.') 

[ 

■836] 


-919 

1 -873 


•800 ; 

■886 

IS 

•803 

•901 

•758 

•890 

[ -BIS] 

•<S33 


■833 


•905 


•890 

•781 ! 


•917 I 

•949 

10 : 

L -901] 

•911 

•791 

•Hli; 

• 808 

•785 


•870 


•938 


•770 

L -790] 


•870 

•879 

20 i 

•901 : 

•802 

•721 

[ -777] 

•833 

•700 

i 

•900] : 


•889 


•833 

•717 


•812 1 

•877 

21 

•809 ] 

•917 

•83(; 

•085 1 

•815 

•713 


•958 1 


•706 

[ 

•810] 

•705 


•875 

[ -801] 

22 ! 

•929 ' 

•819 

•898 

•097 1 

•800 

L -783] 


•909 ' 


•793 


•788 

• 803 


■872 

•816 

2:i 1 

•891 i 

1. •075] 

[ -012] 

•708 ! 

•^879 

•751 


•901 ; 


• •807 


•753 

•817 

1. 

850] i 

•791 

2'1 : 

•915 1 

•810 

•731 

•957 i 

;910 

•871 


•807 i 

[ 

•822] 


•819 

•783 


•826 

•855 

25 i 

•897 1 

•803 

•891 

•779 1 


•789 


•788 J 


•911 


•778 

•781 


•890 • 

•805 

20 : 

[ *9201 ; 

•iJiI5 j 

•795 

•813 1 

••903 i 

•751 


•818 j 


•790 


•833 

L -837]: 


•812 

•876 

27 1, 

•911 1 

•878 1 

•700 i 

1. 

•930 

•853 

L 

•803] ’ 


•804 


•82;r 

■861 j 


•826 i 

•873 • 

2s 

•910 

■^02 

•711 i 

•811 i 

•811 

» -883 


•755 1 


•800 1 

i 

#•823] 

•808 ! 


•870 1 

1 -863] 

29 

•900 i 

I 

! 

•052 i 

•811 j 

•832 

[ -821] 


•79.> ; 


•851 ; 


•8 10» 

•912 1 


•813 

•901 

:i0 ; 

•955 


[ .720]! 

•838 ! 

•781 • 

•817 


•797 i 


•838 1 


•851 

•835 I 

L 

•853] ' 

•819 

51 

•913 

i 

•ri2 1 

i 

•790 

! 


•810 ! 

[ 

•835] I 

• 


•857 i 

• 

9 

i 

•816 


Moon's 

Age* 

i 

1 

Mea.» T 

Uelutivo ■ 
llumidily^j 

Moon's 

Age. 

.M can 

1 Oelutive 
illumidity. 

li 

j After 
• Moon 
CartluiSl 
North. 

Mean 

K.(dative 

lluniidity. 

fin] 

i Arean 

1 Ixelative 

1 Humidity. 

I »;i V. 

1 

*i>ay. • 


Day. 


Day. 


15 

0-S46 

P 

0-835 

1 0 

0-813 

14 

0.825 

10 

•851 

1 

•817 

1 1 

•831* 

15 

■863 

17 

•861 

2 

•839 

i 2 

.820 

16 

•844 

18 

•854 

3 

•816 

1 3 

.829 

17 

•837 

19^ 

•865 

4 

•848 

! 4 

•839 

18 

.848, 

20 

•859 

5 

•839 

: ^ 

1 -859 ' 

19 

•i?55 

21 

•837 

6 

i -842 

i *^1 

•.84fi 

20 

1 • .875 

22 

•814 

•7 

1 -852 

i 7 

•863 

2^ 

•850 

23 

•842 

8 

1 . 853 

i 8 i 

•836 

22 

1 854 

* 21 

•822 

9 i 

' -Sll 

i 

1 -SI*! 

23 

i -34 1 

25 

• -837 

10 1 

•829 

: ^0. j 

•862 

21 

.814 

26 . 

•851 

n* 

.812V*; 

n 1 

•856 

^5 1 

! .821 

27 

•817 

12 

•815 

i 12 1 

•859 

. 26* ! 

•847 

28 

?851 ^ 

i;i j 

•849 

j 13 i 

1 -848 

27 

•810 

29 

. -848 

t ! 

14 j 

•863 

1 1 
i • 1 

' 1 
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Results of Makerstoun Observations, 1845. 


TABLE XVI.— Hourly Means of the Relative Humidity of the Air for each Month in 1845, 

Saturation being = 1. 


Mak. 
M. T. 

i Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

h. 

12 

0-931 

0-898 

0-881 

0-928 

0-926 

0-921 

0935 

0-931 

0-937 

0-875 

0*886 

0-872 

1.3 

1 -940 

■897 

•884 

•939 

•919 

•933 

•936 

•937 

•935 

•887 

•892 

•875 

M 

1 -930 

•907 

•889 

•935 

•914 

•922 

•930 

•929 

•938 

•872 

•894 

•862 

15 

' -941 

•907 

•883 

•927 

•912 

•916 

•934 

•948 

•945 

•867 

•887 

•861 

H) 

•937 

•897 

•871 

•937 

•913 

•909 

•935 

•932 

•945 

•872 

•905 

•850 

17 

j -936 

•902 

•886 

•926 

•892 

•903 

•921 

•930 

•938 

•879 

•899 

•853 

18 

! -928 

•897 

•888 

-918 

•880 

•874 

•912 

•907 

•939 

•873 

•905 

•857 

19 

! -927 

•890 

•872 

•893 

•852 

•834 

•878 

•881 

•917 

■879 

•894 

•853 

20 

1 -941 

•888 

•829 

•864 

•816 

•801 

•843 

•831 

•881 

•866 

-916 

•813 

21 

i -927 

•864 

•801 

•816 

•790 

•702 

•807 

•789 

•842 

•8. '>2 

•885 

•842 

22 

j -917 

•808 

•738 

•773 

•771 

•742 

•775 

•754 

•792 

•817 

•858 

-844 

2.3 

•S82 

•823 

•706 

•738 

•748 

•737 

•747 

•7.34 

•766 

•792 

•832 

•807 

0 

1 -878 

•800 

•684 

•704 

1 j 

•719 

•732 

1 -730 

•757 

•784 

1 -827 

•810 

1 

! ■8(i(i 

■779 

-679 

•664 

1 -746 

•699 

•715 

•715 

•726 

■749 

1 -800 

•811 

2 

\ -858 

•788 

•673 

•652 

1 -757 

•707 

•726 

-703 

•697 

•766 

i -814 

•816 

.3 

i -870 

•792 

•687 

•640 

i -738 

•711 

•722 1 

•716 

•702 ! 

•784 

•840 

•835 

1 

; -890 

•763 

■739 

i 649 

i -752 

•731 

•735 i 

•712 

•745 i 

•806 

•872 

•846 

5 

1 -930 

•819 

•751 

1 -692 

1 -774 

•739 

•765 1 

•779 

•777 j 

1 -828 j 

•878 

•846 

0 

! -910 

•849 

•800 

1 -737 

i -802 

•771 

•778 ! 

I -831 

•840 i 

( -843 ! 

•879 

•862 

7 

i -918 

• 874 

•841 

; -807 

1 -8.38 

•807 

i -822 j 

1 -863 

•877 ! 

•850 

•878 

•862 

8 

1 -923 

•882 

•850 

1 -858 j 

•868 

•844 

•868 

i -893 

•873 ; 

•862 

•875 

•863 

9 

ii -918 

•890 

•862 

I -^71 

•891 

•870 

•902 •; 

•901 

1 -901 i 

•861 

•881 

•878 

.10. 

-915 

•884 

• 883 ! 

i -906 

•896 

•903 

•919* i 

•923 

•913 1 

•857 1 

•880 

•861 

11 

-905 

H 1 

•887 

•882 

-923 

•908 

•912 i 

•923 i 

. -924 

•912 i 

1 

•857 

,•888 

•851 


TABLE X yil. — Hourly M(mltis of the Relative Humidity for each AstronoTuical (Quarter, and 

fortthe year 1845. 




i 

% 

* Nov., 

Feb. 

May. 

Aug. 

i 


t 

Nov. 

Feb. 

May.* 

Aug. 

j 

• MUK. 

1 )ec. 

March. 

Juno. 

%pt. 

! Vear. 


Dec. 

March. 

»>unt>. 

Sept. 

^ ear. 

AP. T. 1 

• 

•1 an. 

April. 


Oct. 


J\'I. T. 

Jan. 

April. 

.1 uiy. 

Oct. 


ll. 

12 

0-896 

0-902 

0927 

0-914 

j 0910 • 

ll. 

0 

0-838 

• 

0.f29 

c 

0-731 

()-757 

, - 

i 0-764 

13 

•902 

•907 

•920 

•920 

1 -914 • 

1 • 

•826 

•707 

•720 

•730 

i -746 

14 

•895 

•910 

•922 

•913 

1 -910 

2 

•829 

^•704 

•730 

•722 

•746 

15 

•896 

•906 

•921 

•920 

•911 

3 

•848 , 

•706 

•724 

•734 

' 753 

16 

-897 

•902 

•919 

•916 

; -909 

4 i 

•86/> j 

•71^ 

•739 

; -764 

-772 

17 

• -SllTi 

•905 I 

•905 

••916 j 

i -905 

5 1 

•885 

•754 

•759 

i -795 

1: -798 

18 , 

• *897 

•901 

•889 

•906 

; -898 

1 

•884 

•795 

•785 

! -838 

! -825 

. 19 

•891 

•887 

•855 

•892 

i -881 

7 1 

•886 

•841 

•822 i 

i .863 

i 853 

20 

•900 

,860 

-820 

•859 

-860 

8 

•887 

•863 

^60 i 

1 -876 

i • -.^'2 

21 

•885 . 

•827 

•786 

* -828 

’ -831 

9 

•892 

•874 

fS88 i 

: -888 

i -885 

22 

-873 

•773 ‘ 

-763 

^-788- 

-790 

10 

•885 

•891 

•906 

1 -898 

! *895 

23* 

r 

•840 

•756 

•744 

• 

•764 J 

t 

•776 

11 j 

j -88? 

r 

•897 

•916 

1 *898 

1 .898 

i 
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1 

2 

.3 

1 

5 

f) 

7 

8 
9 

10 

11 

12 

13 

11 

IT) 

10 

17 

18 

19 

‘ 20 

t 

! 

I 22 

23 

24 
• 25 

20 

27 

28 

29 

30 

31 


TABLE XVIII. — Daily and Weekly Means of the Height of the Barometer, for 1845. 


Jun. 

Feb. 

March. 




May. 

June. 

.luly. 

Aug- 

Sopt. 

Oct. 

Nov. 

Dec. 

ill. 

ill. 


. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

! 30-031 

29-727 

29-099 

29-937 

29-257 

[29-555] 

29-055 

29-256 

30-094 

29-405 

29-964 

29-198 

29'886 

[29-594] 

[29-770] 

29-889 

29-383 

29-559 

29-411 

29-230 

30066 

29*439 

[29-815] 

29-288 

29-«14 

29-788 

29-642 

29-791 

29-469 

29*153 

29-468 

[29-336] 

30-057 

29-322 

30-103 

29-037 

29-741 

29-922 

29-789 

29-857 

[29-502] 

29*049 

29-588 

29-323 

30*062 

29-320 

29-881 

29-253 

[29-798] 

29-677 

29-957 

29-908 

29-682 

29-105 

29*950 

29-496 

30-044 

[29-343] 

29-502 

28-870 

29-091 

29-783 

.30-166 

[29-537] 

29-638 

29-038 

[29-626] 

29-506 

30-090 

29-641 

29-271 

29-026 

29-904 

29-873 

30-185 

29-628 

29-585 

29-462 

29-688 

29-463 

[29-966] 

29-237 

29-116 

[29-411] 

29-894 

29-882 

.30-159 

29-130 

29-340 

[29-603] 

29-567 

29-480 

29-899 

29-099 

29-220 

29-659 

29-700 

[29-798] 

[30-020] 

28-910 

29-322 

29-957 

29-495 

29-275 

29*729 

29-052 

[29-224] 

29-689 

29-370 

29-421 

30-035 

29-030 

29-408 

30-017 

29-415 

[29-535] 

29*970 

29-122 

29-193 

29-969 

29-230 

29-826 

29-848 

29-406 

[29-610] 

30-008 

29-458 

29-497 

29-931 

29-286 

29-195 

29-631 

[29-4-58] 

30-000 

29-726 

29-403 

29-524 

29-970 

29-656 

29*708 

29-830 

[29-515] 

29*352 

30-190 

29-397 

29-522 

29-010 

[29-557] 

29-944 

29-990 

[29-643] 

29-787 

29-606 

29-904 

29-050 

30-191 

29-507 

29*510 

29-510 

29-208 

30-123 

29-957 

29-695 

29-663 

[29-475] 

29-972 

29-767 

[29-686] 

29-482 

29-717 

29-758 

29-978 

30-089 

[29-775] 

29-866 

29-611 

29-227 

29-757 

29-508 

29-306 

1 29-725 

[29-686] 

[29-594] 

30-255 

304)47 

29-566 

29*770 

29-686 

29-279 

29-683 

[29-191] 

29-313 

29-650 

29-667 

29-545 

30- ‘.^4 

29-957 

29-610 

29-677 

[29-454] 

28*979 

$ 

29-519 

28-924 

29-48^ 

29-329 

29*801 

29-497 

30-116 

[29-873] 

•29-556 

29-828 

• 

29-393 

f8-83J^ 

29-618* 

28-855 

29-388 

[29-622] 

29-899 

29-617 

30-053 

29-705 • 

29-683 

29-952 

29-244 

29-297 

[29-742] 

28-441 

28632' 

li 29-370 

29-789 

29-iVll 

[29-988] 

29-746 

29-899 

[29-871] 

29-126 

29*57^ 

2i)-546 < 

28-580 

28-583 

;! 29-857 

29-573 

29-993 

29-972 

29-693 

29*829 

l?9-976 

29-571 

[29-516] 

29-973 

29-101 

[29*082] 

; 29-798 

29-285 

59-769 

29-854 

29-7il7 

[29-713] 

29-935 

29-801 

29-505 

.30*116 

2P-341 

$ 

28*839 

29-410 

[29-560] 

[29-760] 

29-702 

29-744 

29-841 

29-857 

^9-597 

29-970 

30-139 

[2l}*237:i 

i?9-2l7 

29-389 

29*532 

29-831 

29-57p 

29-778 

29-574 

29-792 

[29-65»] 

29-912 

29-939 . 

29-804 

20-835 * 

29-353 

29-75B 

29-643 

29-430 

[29-751] 

29-^50 

29-682 

29-505 

29-396 

29-983 

29-452 

29-845 

[29-180] 

29-405 

29-381 

29^06 

29-579 

29-^49 

29-582 

29-509 

29*436 

[29-801] 

29-144 

29*:d81 

j 28-951 

29-756 ^ 

29-221 

[?9-395] 

29-772 

29-426 

[29-548] 

29-916 

29-301 

29*586 

29-319 

29-274 

28-876 

29-778 

29-051 ' 

. 29-297 

1 29-918 

29-199 

29-426 

3P-102 

[29-368] 

29-616. 

29-190 

[29-39af| 

29-101 


29-782 

29-558 

j 29-796 

[29-347] 

29-464 

30-127 

29-421 

29-546 

20-V)0 

29-347 

29-036 


[29-625] 

29-508 

j 29-851 

29-445 

29-342 

30-146 

i 29-252 

29-577 

[29-205] 

25-126 

2^-4*l7 


2^-871 


i 29-920 

i 

1 

29-206 

[30-t)99] 

1 • 

• 

29-863 

• 

29-388 
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TABLE XIX. — Diurnal Range of the Barometer for each Civil Week-Day and Week for 1845. 



TABLE XJi. — Diurnal Range of the Barometer, with reference to the MoonTs Age and Declination, 

for 1845. 


Aloon’s 

Age. 

Mean 

Diurnal 

Moon’s 

Age. 

Mean 
Diurnal 
Range. * 

Aftttr 

Moon 

farthest 

Korth. 

Moan 

Diurnal 

Range. 

A fter 
AW)on 
farthest 
or til. 

Mean gi 

1 )iurnal 
RAnge. 

Uiiy. 

in. 

Day. 

in. 

Day. 

. 

in. 

Duv. 

in. 

15 

0-159 

0 

0270 

0 

0 256 

H 

0292 

10 

•190 

• 1 

•226 

1 

263 

15 

• 243 

17 

•2(51 

2 

•265 

2 

•210 

16 

•229 

18 

•277 

3 

•218 

3 

•226 

17 

•219 

. 19 

•285 

4 

•229 

4 

•271 

18 

•261 

2 (f 

1 -31(5 ‘ 

5 

•240 

5 

•220 

19 

1 '^232 

21 

r •3*37 

• ^ • 


6 

•267 

20 

•182 

22 

•254 

7 

•275 

7 

•221 

21 

•203 

23 

•3 o 9 

.8 

•224 

^ 1 

. 212 

22 

•231 

r 24* 

•322 

• 9 

•174 

9 

•211 

23 

•248 • 

25 

•149 

10 

•197 

! 10 

•246 

24 : 

. 242 

2 () 

i 27 ^) 

11 

•*194 


. i 03 1 

25 

•252 

27 

•234 . 

12 

•222 

i 

•208 

26 

‘•314 

28 

•255 

13 

1 -150 

* 13 

•239 

27* 

•274 

29 

i .227 

14 

•169 

• 



• i 
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TABLE XXL — Hourly Means of the Height of the Barometer for each Month, and the Year 1845. 


Mak. 
M. T. 

flan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

— r 

Nov. ! 

Dec. 

j Year. 

h. 

I in. 

ill. 

ill. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 


■ : 'I 

in. 

in. 

12 

29-525 

29-693 

29-711 

29-648 

29-695 

29-608 

29-623 

29.561 

29-660 

29-589 

29-329 i29-384 

29-5857 

13 

, *518 

•690 

•712 

•641 

•693 

•604 

•619 

•563 

•657 

•585 

•319! 

•375 

•5813 

14 

•518 

•688 

•710 

•642 

•691 

•600 

•613 

•564 

•652 

•583 

•312i 

•3771 

•5792 

15 

i -511 

•681 

•706 

•638 

•689 

•598 

•612 

•561 

•647 

•584 

•301 ! 

•372 

•5750 

16 

•504 

•680 

•709 

•637 

•690 

•600 

•613 

•560 

•644 

•585 

•294 i 

•366 I 

•5735 

17 

•501 

•681 

•714 

•640 

•693 

•603 

•617 

•566 

•648 

‘586 

•293 

•366 ' 

•5757 

18 

•502 

•683 

•720 

•646 

•699 

•603 

•621 

•570 

•658 

•593 

•296 1 

•368 : 

•5799 

19 

•508 

•689 

•731 

•619 

•701 

•606 

•625 

•575 

•658 

•603 

-.305 1 

•371 ! 

•5851 

20 

•519 

•700 

•740 

•650 

•704 

•607 

•629 

•577 

•659 

•61 1 

•317 1 

•375 I 

•5907 

21 

•526 

•704 

•747 

•653 

•703 

•607 

•629 

•580 

•658 

•613 

•328 ; 

■381 ' 

•5941 

22 

•529 

•708 

•756 

•653 

•702 

•605 

•630 

•580 

•653 

•615 

•337 ' 

•388; 

•5963 

23 

' -528 ! 

•716 

•759 

•651 

•702 

•602 

•628 

•580 

•647 

•613 

•338 , 

•384 i 

•5957 

0 i 

•521 1 

•713 

•761 

•648 

•700 

•598 

•627 

•580 

•643 

•608 

•332 

•378; 

•5927 

1 ; 

•514! 

•709 

•756 

•643 

•700 

•595 

•624 

•580 

•634 

•601 

■330 

•370 i 

•5880 

2 

•509 1 

•701 

•753 

i -633 

•699 

•592 

j -622 

' -578 

•628 

•600 

•328 : 

•363' 

•5811 

3 ! 

•510; 

•701 

•748 ; 

•627 

•()97 

•587 

•616 i 

i -578 

•621 

•597 

•328 

•361 1 

•5814 

4 i 

•511 

•705 

•748 

•626 

•696 

•585 

•612^ 

•577 

•621 

i -599 

•331 

•367 i 

•5818 

5 ; 

•510 i 

•711 

•751 

•628 i 

•698 

•584 

•612' 

•577 

•630 

! -604 

• 334 

•366 1 

•5837 

6 i 

• 510 

•716 

•753 

• 630 i 

• 705 ■ 

•586 

•618 1 

•580 

•636 

1 -609 

•337 

•365 I 

•587 1 

7 ' 

•509 : 

•721 

•759 i 

•638 i 

•713 ; 

•587 1 

•622 ' 

•588 

•641 

: -614 

•336 

•360 i: 

•5907 

8 , 

•510 i 

•721 

•760 ' 

• 616 ! 

•722 i 

•593 ! 

•626 

•592 

•646 ; 

•616 

•337 

•354 li 

•5938 

9 

•505 ' 

•721 

•757 

•645 i 

•726 ! 

•592 1 

•629 ! 

•597 

•646 

•617 

•334 

•354 li 

•5938 

10 j 

•500 

•726 

•756 1 

•647 1 

•73f) i 

•5921 

•632 

•599 

• .643 

•615 

•327 

•355 ! 

•5935 

11 1 

1 

•501 I 

•725 1 

•756 

•647 i 

i 

•731 1 

•591 j 

•633 i 

• 598 

•640 ! 

•617 

•322 

•357 i: 

•5932 

• 


TABLE XXll. — Reduced Hourly Variations.of the Height of the Barometer for each Astronomical 

(Quarter, and for the Year 1845. 


t 


Mak. 
M. T. 

j 

! Nov. 
Dec. 
Jan. 

iWin-lt. 

April. 



Aug. 

Sf.pt. 

Oct. 

• 

* Veiir. 

i . . . 

M. T. 
Mak. 

1 Nov. 
j Dec. 
Jan. 

Fob. 

March. 

April. 

! May. 
Juno, 
•luly. 

— 

Aug. 

Sept. 

f)ct. 

1 

1 ^Vear. 

'• 1 

1 

)i. 


in. 

hu^ 

, in. 

in. 

Ii. 

in. 

I*. 

in. 

in. 

i in. 

12**! 

00210 

(40126 

0.0166 1 

0-0126 

00131 

0 

00316 

0.0241 

'001 21 

0-01 af'd 

10-0175 

13 ’ 

•0133 

•0086 

•01 3o [ 

•0095 

•0085 

• 1 

•0260 

•0186 

•0098 

•0065 

■0126 

14 1 

•0126 

•00ff6 

•0086 

•0070 

i00(i2 

• 2 

•0223 

•OJIO 

0074 

•0030 

•0085 

15 1 

.0060 

•0007 

•OOfiti*' 

•0040 

•0017 

3 

•0230 

•0069 

•0027 

•0002 

i -0055 

16 

•0003 

(lOOO ' 

•0075 : 

•0025 

i oooo 

4 1 

•0273 

•0059 

•0000 1 

•0000 ; 

1 .0057 

17 

•0000 

•0020 

•tyoo j 

*005/ 

j 0020 

5 ! *0286 

•0086 

•0000 1 

•0032 ' 

; 0074 

18 

•0030 

•0057 

•0135 I 

•0*122 

j 0060 

6 

•0303 • 

•0107 

•0046 ' 

•01572 ' 

i. 0106 

19 ; 

•0100 

•0114 

•0162 ; 

•0167 

i 0110 

7 : 

•0290 

•0160 

•0087 ! 

•0127 il -0140 1 

20 ! 

•0200 

•0175 

•0185 1 

•0198 ! 

•0161 

8 I 

•0286 

•0190 

•0146 

•0159 i 

4)169 

21, ! 

•0290 

•0211 

•0178 ; 

•0206 1 

•0195 

9 

•0270 

•0167 

•0163^ 

•0171 ^ 

•0166 

22 1 

-0363 

•024^ 

■0168 i 

•0191 j 

•0215 

10 

•0243 

•0167 

•01«2 

^0159 

•0161 

23 1 

•0360 

•0265 

•0148 

i 

•0159 ! 

• i 

•0207 

11 

• 

•0246 

• 

•0163 1 

'0183 

1 

•0I46. 

•0156 

• • 
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Results of Makerstoun Observations, 1845, 


TABLE XXIII. — ^Extreme Readings of the Barometer for each Month in 1845 ; Extreme Daily 
Heights for each Month ; and Extreme Diurnal Ranges for each Month, together with the 
Ranges and Means of the Extremes. 


— 

! 

Month. 

I 


Extreme 11 

1 

Highest. 1 Low 

ea-dingH. 



Ilif 

Extreme Daily Means. 


Extreme Diurnal Ranges. 

est. 

Range. 

Mean. 

jhest. 

Lowest. 

Range. 

Mean. 

Greate.st. 

Least. 1 


<1. 

)i. 

in. 

a. 

h. 

in. 

in. 

in. 

a. 

in. 

d. 

in. 

in. 

in. 

a. 

in. 

a. 

in. 

Jan. 

0 

23 

30052 

27 

18 

28-809 

1-243 

29430 

1 

30-031 

28 

28-876 

1-155 

29-453 

25 

0-730 

7 

0-040 

Feb. 

11 

22 

30-077 

25 

17 

29-213 

0-864 

29043 

12 

30-006 

22 

29-285 

0-721 

29-645 

24 

0-568 

28 

0-031 

March 

8 

23 

30244 

27 

21 

28-839 

1-405 

29-541 

7 

30-185 

28 

29-051 

1-1.34 

29-618 

29 

0-618 

4 

0-057 

April 

16 

20 

30-289 

9 

4 

28-860 

1-429 

29-574 

16 

30-255 

9 

28-910 

1-345 

29-582 

14 

0-684 

2 

0-067 

May 

|l3 

19) 

20/ 

30-161 

1 

6 

29-225 

0-936 

29-693 

14 

i 

.30-123 

1 

29-257 

0-866 

29-690 

13 

0-395 

9 

0-026 

June 



30-072 

3 

11 

28-874 

M98 

29-473 

10 ’ 

30-047 

6 

29-038 

1-009 

29-542 

3 

0-565 

13 

0-043 

July 

(10 

5 

10 

30003 

1 

5 

28-727 

1-276 

29-365 

i 21 

1 

29-976 

1 

29-055 

0-921 

29-515 

1 

0-706 

(2H 

128) 

13 

0*034 

Aug. 

;n 

] 

0 

30-175 

19 

20 

29-008 

M67 

29-591 

30 

30-146 

20 

29-126 

1 1-020 

29-636 

21 

0-397 

0-030 

Sept, i 

0 

13 

30-162 

18 

2 

28-781 

1-381 

29-471 

1 

30-094 

18 

28-839 

j 

I 1-255 

29-466 

j 19 

0-721 

4 

0-032 

Oct. i 

22 

9 

30-177 

8 

16 

28-946 

1-231 

29-561 

23 

30-139 

9 

29-052 

1-087 

29-595 

30 

0-489 

31 

0-067 

.\ov. 

2 

13 

30138 

19 

13 

28-239 

1-899 

29-188 

3 

.30-103 

19 

28-441 

1 1-662 

29-272 

20 

0-658 

3 

0-077 

Dec. 

1 

12 

11 

30-284 

19 

15 

28-282 

1 

2-002 

1 • 

29-283 

! 1 

13 

.30-191 

20 

« 

28-583 

j 1*608 

29-387 

23 

1-147 

15 

0-134 


TABLE XXIV. — H(jurl}^ Variations of the Pressure of Dry Air for each Astronomical Quarter, 

and for the Year 1845. 


Mak. i 
M. T. i 

Dec. 

Jan. 

Peb. 

March. 

Ajiril. 

May. 

J line. 
July, 

Aug. 

Sept. 

Oct. 

Veur. 

Mak. 
M. T. • 

4 

Nov. 
i Dec. 
,Ja.ri. 

Peb. 

March. 

April. 

May. 

J i^ne. 
July^. 

Aug. 
Sept. 1 
Oct. 1 

y ear. 

: 

j 

« 

ill. 

in. 

in. 

, in. 

in. 

li. 

ill. 

in. 

in. 

in. 

in. 

12 ■ 

0-019 

0-022 

0-0i2 

0-040 

0-028 

0 

1 0013, 

0*016 

0-009 

0-005 ' 

0-008 

• « 

13 

*010 

•020 

-042 

•038 

j -025 

1 

i -006 

' -on 

-008* 

•003 

-005 

11 

•013 

•018 

-op 

•040 

•026* 

2* 

•002 

•004 

-\)02 

-002 

•000 

15 

•006 

•014 

-046 

-037 

•024 

3 

•006 

•000 

•OOfi 

•002 

•000 

16 

•000 

•016 

•044 

-036 

: ^ 1 

•022 

4 

; ‘-014* 

•0Q2 

•000 

-000 

•002 

17 I 

•hbo 

•017 

1 -Oil 

j * -040 j 

I -022 

5 

1 -019 

•1)05 

•001 

•005 

•005 

18* i 

•003 

•017 

•031 

I -043 

•021 

6 

•025 

-009 

•on 

•009 j 

•on 

19 

•012 

• -018 

• 

1 -028 . 

j • 

1 -039 

•022 

7 

1 -025 

-014 

<r016 

-020 

• '016 

20 i 

* ,-020* 

•019 ‘ 

i -023 

-031 

i 

•019 

8 

•025 

•019 

•026 

•029 

•022 

2*1 1 

•026 

•018 

I 

-02-1 

9 

i 022 

-021 

•032 

•035 

•026 

• 1 

22 

1 

•025 < 

•021 

•017 

»bl8 

•018 

10 

•021 

-023 

•039 • 

•039 j 

•028 

23* 1 

1 

•023 

•019 

1 -013 

j D 

1 -012 

i 1 

kOto 


cf 

-023 1 

j -043 

*•042 

•031 
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TABLE XXV. — Daily and Weekly Moans of the Pressure of Wind, in Pounds on the Square Foot 
of Surface, deduced from the greatest pressures occurring between the Hourfy Observations, in 
1845. 


Civil 

Day. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

1 

002 

051 

056 

0-56 

3-76 

[1-00] 

1.90 

0-20 

014 

1.68 

0.09 

266 

2 

000 

[0-61] 

[0-43] 

0.21 

173 

121 

074 

0.18 

0.13 

0.28 

[0.32] 

0.87 

3 

0.28 

0-33 

0.38 

010 

1-39 

1.55 

0.35 

[0-29] 

0-10 

1.41 

010 

0.42 

4 

132 

0.80 

0.13 

0-22 

[1-83] 

174 

2-57 

0-65 

006 

060 

0-10 

051 

5 

[0-52] 

1.92 

0.21 

0-15 

0-92 

130 

035 

Oil 

0-13 

[0.54] 

0-20 

219 

G 

1.36 

302 

0-48 

[().30] 

0.69 

3.55 

[0-92] 

018 

0.05 

0.12 

087 

0.53 

7 

004 

0-61 

0.66 

0-28 

2-47 

105 

038 

025 

[0.29] 

0.^4 

1.41 

[100] 

8 

Oil 

0-08 

079 

082 

053 

[1-49] 

055 

046 

0.26 

039 

050 

0.41 

9 

009 

[0.91] 

[0-93] 

0-24 

0-46 

174 

132 

0-71 

0.87 

022 

[0-49] 

1.90 

10 

1-69 

016 

0-96 

215 

026 

0-75 

0.14 

[049] 

035 

014 

0.02 

043 

11 

1-32 

0-78 

212 

1 -99 

[0-55] 

0-57 

029 

0.82 

013 

024 

0-04 

376 

12 

[0.63] 

0.80 

0-60 

0'40 

0.99 

0-30 

0.17 

054 

009 

[0-45] 

0.09 

0.44 

13 

0-23 

2-90 

0.31 

[1-89] 

9-82 

0.15 

[0-32] 

0.14 

0*06 

0.73 

0.03 

0.02 

14 

0-30 

0.64 

0.91 

311 

022 

012 

0-70 

037 

[0.15] 

057 

0.02 

[1.52] 

15 

O-H ' 

0.51 

0-30 

357 

*0.29 

[0.13] 

0*15 

1.22 

0.12 

0.78 

047 

2.43 

10 

0.07 . 

[0-76] 

[0.50] 

(^>3 

0.57 

0.06 

0.19 

0.42 

0.24 

1.72 

[0.81] 

2.42 

17 

072 

0.31 

035 

012 

0-77 

006 

0.12 

{0-78] 

0.27 * 

1.J7 

0.95* 

0-07 

18 

121 

0.07 

0.14 

• 

0-23 

[0.79]' 

010 

022 

013 ; 

0.50 

2*89 

0.71 

031 

19 

[0-58] 

on 

0-95 

^•40 

142 

046 

45.20 

t 

075 

0.72 

[l.l^J] 

'*271 

1 05 

i 

20 

0-39 

1 0-47 

• 

045 

[0.27] 

0.55 

01 3 

[0-46] 

1.82 

037 

427 

155 

M7 

21 

0*34 

035 

2.05 

017 

1.1^3 

049 

0.67 

0.38 

[0.58] 

086 

0.45 

[D4;] 

22 

0-73 

020 

244 

036 

M4 

[035] 

0-87 

1-94 

128 

0.55 

0.18 

2*58 

2»3 

2-69 

[0.44] 

[1.29] 

0.82 

f 

0-44 

033 

0-66 

157 

(/.24 

0.69 

[M0]i 

250 

21 

056 

*042 

035^ 

023 

0.58 

025 

021 

[0.87] 

0.37 

137 

029 

0-88 

25 

2-76 

0*40 

061 

vO.75 

[0.8:^ 

045 

0-20 

059 

W93 

060 

142 

0.56 

26 

[M3] 

0.83 

183. 

1.75 

• 

133 

• 

0.30 

081 

M3 

042 

[0.91] 

2.69 

2.68 

27 

0-29 

01 8 

3 -^M 

§ 

[1.08j 

074 

053 

[O.35] 

0.55 

143 

127 

1.6,^. 

2.57 

28 

0-35 

M2 

583 

1-09 

099 

230 

037 

0-06 

[1.08] 

102 

083 

[1.84J 

29 

0.12 


1.34 

0-74 

0-89 

[M3] 

012 

015 

0.93 

0.49 

2-24 

1.45 

* » 

30 

0-02 


[2.05] 

1-90 

042 

1.02 

038 

0.24* 

MO 

0.84 

"[1,44] 

2.84 

31 

0.08 

i 

090 


0*19 


' 0-40 

^[0.14] 


062 


* 0 93 

• • 
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Results of Makerstoun Observations, 1 845 . 


TABLE XXVL — Daily and Weekly Means of tlic Pressure of Wind in Pounds on the Square Foot 
of Surface, deduced from the greatest pressures observed within 10“‘ at the Observation Hours, 
in 1845. 


Civil 

Day. 

: 

1 tliin. 

Fob. 

Alarcb. 

April. 

Ma^. 

J line. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


' 11 .. 

li>. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

1 

o-oo 

0*33 

0-35 

0-35 

2-81 

[0-66] 

M8 

0*11 

O-ll 

M5 

0-05 

1*67 

2 

0-01 

[0*42] 

10-30] 

0-13 

1-04 

083 

0-48 

0*09 

0-12 

0-15 

[0-181 

0-54 

3 

0-17 

0*17 

0*20 

0*05 

1*03 

0*94 

0-27 

[0-17] 

0.05 

0-97 

004 

0*32 


092 

0*55 

0*09 

0.12 

[1-32] 

1*19 

2*24 

042 

0-04 

036 

0.06 

0*33 

5 

[0-351 

1-40 

0.14 

0*08 

0-57 

1*01 

0.20 

0*05 

0-07 

[0-35] 

0.07 

1*40 

0 

097 

2-18 

0*34 

[0-18] 

0*47 

2-25 

[0-71] 

0*12 

0.03 

009 

063 

0-34 

7 

001 

0.43 

0*39 

0*20 

2-01 

077 

0*29 

0-17 

[019] 

0.29 

0-94 

[0*68] 

8 

003 

0*06 

0-04 

0*49 

0*38 

[1-05] 

0-37 

0-34 

0*19 

027 

027 

0*29 

9 

0.05 

f0-(i5] 

fO-OO] 

0*16 

0*33 

1*27 

0*87 

0*55 

0-58 

0.09 

10 32] 

1*36 

10 

1*20 

0-09 

0*65 

1*81 

0*16 

0-58 

0-()8 

[0-35] 

0-26 

0.07 

0-00 

0*34 

1 1 

0*81 

0*59 

1*58 

1*25 

[0*35] 

0.40 

022 

0*54 

009 

0.13 

0.01 

2-66 

12 

[0.42] 

0*55 

0-37 

0-28 

0-02 

0-17 

0-15 

035 

0-04 

[0-27] 

005 

0*35 

13 

0-17 

2-19 

022 

[1-44] 

0-50 

0*10 

[0-20] 

0-18 

0-02 

0-13 

0-02 

0*01 

M 

0*18 

0.42 

0*63 

2-45 

0*12 

008 

0*35 

0*23 

[0.08] 

040 

000 

|M0] 

15 

006 

0*32 

0*19 

2*78 

0*23 

[0*08] 

0-27 

0*92 

005 

0-49 

032 

1-73 

Ki 

0*05 

[0*51] : 

s [0-31] 

0-07 

0*43 

004 

0*13 

0 24 1 

1 0*12 

1-08 j 

[0.52] 

1*77 

17 

01 7 

0*24 ! 

1 0*27 

0-07 

0*50 

0-03 

006 

[0-51 1 i 

i 0*17 

Ml ; 

0.62 

0*05 

18 

0-75 

0-04 1 

! 0*07 

0-16 

[0*56] 

007 

012 

0*05 

! 0*30 

2.13 

042 

020 

19 

[0*35] 

006 

0.68 

0-26 

1*03 

0-30 

0*15 

054 

0*47 


1*77 

0.70 

20 

0*19 

0*37 

1 0*32 

[0191 

0*35 

0*09 

[0.30] 

MO 

0*25 

2.58 1 

0*95 

0.88 

21 

0*25 

0.20 

1*51 

0*13 

0*85 

0-32 

050 

0*24 

[0*37] 

0.52 1 

0*25 

[0.991 

1 22 

0*41 , 

0*20 

1 .73 

0*30 

0*76 

[0*22] 

0-56 

0*73 

0*82 

0.27 

0*10 

195 

23 

2*15 ; 

[0*31] 

[0*93] 

0*20 

0*32 

024 

0*43 

1*03 

0*15 

0.52 

L«-76] 

1.62 

21 

0*40 

0-25 

1 0*20 

017 

0*13 

0.11 

0.^5 

[0*60] 

0*21 

0.79 

1 0*15 

0.57 

25 ' 

2*38 1 

0*28 

j 0*35 

0*55 

[0*61] 

0.25 

0*1§ 

0.41 

0*60 

! 0,33 

1*01 

0-32 

26 

[0*91] 

0*55 

1*45 

1*26 

0*90 ! 

0.19 

0*57 

083 1 

0*29 

I [0.58] 

2.09 

|.17 

27 

0*22 

0*13 

f 2*62 , 

[0*771 

0*54 

039 

[0-25] 

.6*33 1 

1*05 i 

1 0>S2 

i 1 *04 

174 

28 

0*26 . 

0*88 

4-47 

0*75 

0*70 

1.57^ 

! 0*30 

0*03 1 

[0*721 

0.71 1 

0*46 

11.20] 

29 

0*06 : 


* 1-00 j 

015 

‘ 0-63 ! 

[0.76] 

0.09 

0-08 

0.53 

0-33 1 

1 1*33 

0.91 

.30 

0 02 i 


Li-51] j 

1*42 

0.26 j 

0.73 • 

’ 022 

0*15 

072 i 

0.49 : 

|0.89j 

211 

31 

0*07, 1 


0.52: i 


0.09 i 

* 1 

i 

0 25 1 

1 

[()*p9j 

• i 

0.38 


0-61 


TABLE XXVII. — Mean Pressure of Wind with refareucc to the Moon’s Ago and Declination, 

for 1845. 


Moon’s 

Ago. 

r- 

Pressure 

of 

Wi*iid. 

Moon's 

Age. 

PrcBsni^;* 
of « 
Wind. 

After 

Moon 

fartlKist. 

North. 

i t 

• 

I’regsure 

of 

Wind. 

1 

^\ff.er 
M oon 
farthest 
North. 

Jh'essifrc 
•- of 
Wind. 

• 

Dav. 

n.. 

I>av. 

Ib. 

1 Day. 

« lb.« 

Day. 

lb. 

15 

0-53 

6 

0*86 

!: 0 

a 56 

M 

0-55 

16 

049 

1 

0-67 

] 

0*63 

■15 

0*53 

17 

0-79 

2 

0*70 

1 2 

0*60 

16 

0*42 

18 

05 1 

3 

0*52 

!■ 3 

0*68 

17 

0-49 

19 

0.69 

4 

0*51 

!i 4 

0-76 

18 

^.0*51 

^:0 

1 094 1 

1 ^ 

0*38 

5 

0*34 1 

19 

0*59 

21 

j iUi) 1 

• 6* 

(1.12 

11 ® 

0*51 

20 

0*50 

22 

! p*55 

7 

055 

1 7 

0.;>4 

21 

0*45 

23 

i 0-59 

. 8 

0-50 

i; 8 <- 

0*37 

22 

0*32. 

24 

; 057 

i 9 

0.48 

9 

0*50 

23 

0*65 

25 

0-48 

1 10 

p.44 

i, 

(jL-51 

24 • 

0*55 

26 

0.^9 

: 11 

0-33 

;• 11 

0*44 

25 

i 0*82 

27 

1 0*68< 

i 12 

0-48 

:i 12 

0*58 

26 

0*92 

28 

0*70 

13 

0*40 

! 13 

0*75 < 

. 27 

0*69 

29 

! 0*66 

14 

.0*39 

, 

1 

















Results of Makeestoun Observations, 1845, 


TABLE XXIX.— Means of the ^Maximum Pressure of Wind between the Hours of Observation 

for each Month in 1846. 


h, h. 
11—12 

12— 13 

13— H 

14 — 15 

15 — 16 
] 5 -— 1 7 

17 — 18 

18 — 19 

19— 20 

20 — 21 
21—22 

22— 23 

23— 0 
0 — 1 
1 — 2 

2— 3 

3— 4 

4 — 5 

5 — 6 

6— 7 

7 — 8 

8 — 9 
ST—IO 

10—11 


Feb. March. I April. May. June. July. Aug. Sept. Oct. Nov. Dec. 


0-50 0 83 


107 ! MO 


102 1 

0-61 I 

0-56 

0*88 i 

0-65 i 

0-43 


0-38 

0-49 


■igM 

0-26 

O 

o 


0‘73 0 84 


TABLE XXX. — Ms'aiw of the Maximum Pressure of Wind betweoii the Hours of Observation, for 
each of the Astronomic^ Quarters, and for the year 1845. 


1 

Malt. 

M. T. 

4 * 

Nov. 

Dec. 

•Ian. 

Kob. 

March. 

April. 

May. 

.) une.«. 
.luly. 

A kg. 
Sept. 
Oct. 

Year. 

Mak. 

M. T. 

h. h. 

Ui. 

lb. 

1b. 

lb. 

lb. 

' h. b. 

Jl— 12 

0-86 

075 

049^ 

0-58 

0-67 

' 23— T) 

12—13 

0*83 

071 

0-45 

0-58 

0(i4 

0— 1 

13—14 

0-82 

076 

045 

0-55 

0-64 

1— 2 

14—15 

0*86 

0-76 

0*45 

0-55 

0-66 

2— 3 

15—16 

0*9l' 

079 

046 

6-51 

067 

3— 4 

16—17 

0.93 

0.69 

0-50 

05 1 

0-66 

4— 5 

17—18 

095 

0-78 

056 

056 

0-71 

5— 6 

18—19 

0*80 

0.78 

0-74 

048 

0-70 

6-1 7 

19—20 

0-86 

4 0 82 

090 

053 

0-78 

7— 8 

20—21 

d.9i 

103 

0.9& 

0<67 

ogo* 

8— 9 

21—2^ 

093 

M2 

10/) 

081 

098 

9—10 

22—23^ 

105 

M2 
> 

M4 

0*97 

« 

1. 07 

10— 11 . 


Dec. I Murch. 
Jan.* j April. 


lb. I lb. 

1-07 k, 109 
1-04 I M7 
.109 i 1*24 
0-98 I l-t2 
099 i Ml 
0-87 I 1-05 
0-97 0-91 

0*94 0-81 

0-96 0*72 

MO 081 

I(te 0-75 
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TABLE XXXI. — Hourly Means of the Maximum Pressure of Wind within 10“ ait the Observation 

Hours, for each Month in 1845. 


Mak. 
M. T. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

h. 

11). 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

IK 

lb. 

lb. 

lb. 

lb. 

12 

0-36 

0*40 

071 

0.35 

0-45 

024 

0-15 

018 

0.20 

0.60 

0*58 

0*86 

13 

0-30 

0-35 

0-80 

052 

0.53 

028 

0.16 

0.26 

0-20 

066 

0.51 

078 

14 

0*26 

0.40 

0.60 

0-48 

0-49 

024 

0.14 

023 

018 

0-63 

037 

069 

15 

0-29 

0-57 

070 

047 

0.50 

023 

019 

01 6 

026 

0-60 

059 

0.93 

16 

0-29 

0.51 

0-76 

047 

0-42 

0-32 

032 

0-21 

020 

057 

0.40 

095 

17 

0-26 

053 

0-63 

038 

058 

032 

034 

0.19 

0*19 

069 

0.63 

0.91 

18 

0-21 

0-64 

071 

056 

0.58 

052 

0*30 

023 

018 

053 

0*48 

091 

19 

0-40 

0-55 

0.60 

0-48 

067 

067 

032 

0-25 

016 

0.40 

040 

0-80 

20 

0-34 

0.64 

0*89 

0-52 

091 

067 

0-63 

0.41 

0-25 

0.45 

049 

1.03 

21 

0-46 

0-73 

0-86 

0.59 

0.94 

086 

052 

0.45 

0.39 

0.68 

0.42 

M7 

22 

0-52 

0*79 

113 

081 

099 

0-86 

0.48 

058 

049 

079 

0-46 

114 

23 

0*60 

0-65 

Ml 

0-80 

0-97 

101 

0.63 

0*56 

0.57 

0.94 

0.35 

126 

0 

0-63 

060 

104 

0*86 

0*90 

0-95 

064 

060 

0.45 

0-85 

0.50 

MO 

1 

0.63 

0.67 

0-98 

! 0 87 

0.83 

0*99 

0.70 

0.55 

0.49 

1-05 

1 0.51 

112 

2 

0-54 

066 

0-93 

1 097 

l-Ol 

085 

0.57 

0.57 

044 

0.84 

I 051 

0.99 

3 

0‘52 

0*65 

0-92 

j 0-99 

096 

0-81 

0.59 

053 

0.43 

071 

j 0 47 

104 

4 

0.52 

0.47 

0-81 

0-96 

0.80 

0*69 

0.74 

066 

0.37 

0.76 

! 0.34 

0.87 

5 

0-41 

0.32 

0-79 

092 

0*81 

054 

0*69 

053 

0-25 

053 

0.60 

099 

6 

0-51 

0.54 

0-62 

062 

073 

0.55 

0-36 

0.40 

0*19 

0.43 

0.46 

0*90 

7 

0-48 

0.37 

0-77 

0.38 

0.51 

O-IO 

0.36 

0.35 

0.15 

0.49 

055 

0.90 

8 

0.55 

0.29 

()-74 

! 045 

0*49 

0*32 

0-20 1 

0.33 

0.21 

0.41 

0.72 

0.91 

9 

0.56 

0.41 

0-88 

! 0.41 

0 64 

034 

0‘17 

033 

014 

052 

0.65 

1.06 

10 

057 

,038 

0-73 

i 0 43 

g.32 

034 

013 

027 

017 

0.44 

061 

M8 

11 

0-66 

0*31 

0.65’ 

1 

1 0-34 

1 

0*35 

0.19 

025 

020 

055 

0.56 

086 


TABLE XXXII. — Hourly Means o!" the Maximum PreSsyre of Wind within tO™ at the Observation 
Hours, for each of the Astronomical Quarters, and for the Yeai* 1846. 


Mttk. 
M. T; 

i Nov. 
i Dec. 

^ Jau. 

Feb. 

March. 

Aijfih 

May. 
June. 
July. , 

Aug. 

Seut. 

1 Y ear. 

j 

Mak. 
M. T. 

Nov. 

Dec. 

Jan. 

* Peb. 
Marci!. 
April. 

May. 

June. 

July. 

Aug. 
Sept. • 
Oct. 

a ' " 

Year. 

h. 

lb. 

lb. • 

IK 

IK 

1 

■SI 

mm 

IK, 

lb. 

lb. 

lb. 

12 

060 

049 

0-28 


I 0.42 


mSm 

0.83 


0.63 

0-76 

13 

053 

0-56 


0-37 


1 

0.75 

0.84 

0.84 

0*70 

0-78 

14 

044 


0-29 

0.«5 

0-39 

2 

0.68 

0.85 

0.81 

0.62 

074 

15 



kEBI 


0-46 

3 

0-68 



0.56* * 

072 

16 

0.55 

0.58 

0-35 

0.33 

0.45 

4 


0.75 


0.60 1 


17 

060 

0.51 


0.36 


5 


0-68 


0.44 

■tm 

18 

054 


0-47 


0-49, 

6 


059 

055 

034 1 

0.53 

19 

\ *0.53 




047 

7 

064 

(b51 

0-42. 

0.33 j 

0-48 

20 

0-62 

0*68 

0-74 



®. 1 


mssm 

0.34 

0*32 1 

,.0-47 

21 

0.68 



0.51 

0.67 

9 

0-76 

.0.57 

0-28 

033 1 

0-48> . 

22 

071 

0-91 


0.62 

0.75 

10 

079 

0-51 

mmm 


0.44 

23 

0-74 


m 

0‘69 

(J-79 

11 

0.69 ’ 

0.45 


0>33 

0.44 

J 
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Eesults of Makebsxoun Obsehvations, 1846 


TABLE XXXni. — Number of Times which the Wind blew from each Point of the Compass at the 

together with the sums of the Pres- 


Wind blowing 
from 

January. 

February. 

March. 

AprU. 

' May. 

June. 

Times, 

Tress. 

Times. 

Press. 

i 

Times. 

Press. 

Times. 

Press. 

Times. 

Press. 

Times. 

Press. 

N. 

1 

Ib. 

01 

7 

lb. 

4*7 

28 

lb. 

2M 

18 

lb. 

45*2 

19 

lb. 

22*8 

10 

lb. 

18*1 

Nby E. 

3 

07 

5 

1*4 

14 

11-4 

26 

59*4 


20*1 

3 

10*3 

NNE. 

2 

0*2 

6' 

2*4 

28 

15*8 

31 

43*2 

86 

68*2 

1 

2*0 

NE by N. 

4 

30 

2 

0*3 

14 

8*6 

16 

12-7 

109 

67- 1 

2 

0*3 

NE. 

6 

0‘9 

3 

0*4 

15 

5*1 

36 

11*0 

104 

65*7 

16 

7*6 

NE by E. 

1 

1-2 

3 

0*9 

5 

1*6 

15 

4*6 

18 

10-7 

2 

1*4 

ENE. 

1 

0-6 

6 

3*1 

7 

1*7 

26 

7*8 

18 

9*3 

10 

2*1 

Eby N. 

5 

1*0 

3 

0*4 

11 

5*9 

31 

10*5 

13 

6*4 

2 

1*0 

E. 

4 

0-7 

4 

0*9 

11 

5*9 

8 

1*8 

7 

4*2 

10 

2*8 

E by S. 

3 

05 

... 

... 

2 

0*8 

2 

0*5 

2 

2*0 

5 

2*0 

ESE. 

6 

1-2 

3 

0*8 

5 

1*5^ 

3 

1*2 

1 

1*1 

4 

1*1 

SE by E. 

3 

1-2 

2 

0*4 

... 

... < 

3 

0*9 

... 


... 


SE. 

11 

2-8 

5 

1*0 

5 

0*8 ' 

4 

0*5 

2 

0*3 

4 

0*8 

SE by S. 


, 1.5 

2 

1*8 


... 


2*9 

... 

... 

... 

... 

SSE. 

& 

31 

17 * 

10*2 

8 

1*2 

15 

17-6 


... 

3 

0*4 

1 

Sby E. 

• 

8 

/5.3 

19 

17*6 

6 

5*2 

11 
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Observation Hours, with a Pressure of one-tenth of a pound or upwards on a square foot of surface, 
sures, for each Month in 1845. 
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Results of Makeustoun Observations, 1845 
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with a Pressure of one-tenth of a pound or upwards upon a square foot of surface, together 
surcs for each Hour in 1845. 
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7-2 

16-2 

28-9 

11-0 

6-2 

0-9 

9-5 1 

1-8 

1-7 

^0-1 

6-3 

4.7 

5-5 

0-4 

11) 

8-() 

.74) 

14-5 

9-2 

25-7 

14-8 

4-4 

0-9 

10-2 

7-6 

3.4 

J-4 

» 2-9 

6-9 

4-3 

.M 

1 7 1 

5-7 

4-0 

14-7 

lC:i6 

22-4 

18,-6 

Ml-7 

0-9 

10-8 

1-7 

2-9 

0-7 

2-1 

11-2 

5-9 

1-8 

18 

100 

2-0 

14-0 

12-5 

^3-4 

9-4 

12-4 

1-2 

12-8 

► 2-3 

1-0 

1-6 

0-7 

12-9 

4-1 

1-8 

19 

19 

0-4 

15-3 

19-1 

32-8 

11-1^ 

21-1 

2-2* 

2-5 

’ 8-3 

7-6 

2-2 

. 2-4 

11-6 

6-1 

5-1 

20 

5-6 

3.5 

19-8 

15-4. 

28-7 

16-3^ 

7-8 

14-4 

4-9 

0-5 

8-5 

O-l 

11-1 

16-6 

4.5 

3.3 

21 

54 

2-7 

18-9 

24-9 

26-9 

17-T[) 

14-0 

42-9 

2-6 

7-8 

6-1 

0-3 

15-5 

5-8 

9-4 

7-2 

22 

34) 

3 -13 

30-1 

17-8 

37-2 

j8-3 

6-t{ 

3-4 

17-4 

10-5 

14-0 

5-7 

7-4 

2-3 

9-5 

6-0 

23 

4-7 

6-0 

27-9 

24-0 

31-5 

P2-3 

7-2 

1-5 

17-6 

3-8 

2-8 

1-1 

9-2 

6-0 

10-5 

7-2 : 

0 

7-0 

6-3 

22-3 

15-3 

42-5 

11-4 

17-0 

8-2 

12-8 

7-3 

7-2 


4-7 

10-1 

2-8 

14 4) i 

1 

21 

7-0 

19-9 

20-3 

405 

12-8 

6-8 

4-1 

10-0 

7-3 

12-8 

0-2 

4-7 

7-6 

3-7 

13-8 [i 

2 • 

2 7 

(il. 

29-0 

10-0 

«9-6 

20-0 

2-6 

1-2 

6-3 

4-7 

8-9 

8-5 

21-8 

2-8 

.2-4 

6-3 ' 

3 

14) 

2-5 

18-8 

32-2 

18-9 

23-0 

6-6 

3-0 

5-8 

2-5 

6-9 

2-8 

4-8 

3-*2 


2-8 ' 

4 

4-0 

5-0 

25-2 

22-1 

17-5 

9-9 

9-2 

3-8 

9.4 

4-2 

•1*.8 

A ’ 

1f)-2 

10-0 

3-5 

' 

5 

4.7 

3-1 

26-5 

14-4 

21-9 

9-0 

8*4 

2-0 

4-5 

6-4 

3-4 

1-0 

6 1 

1-0 

4-6 

1-6 ; 

• *6 

4-2 

9-1 

17-7 

2§-9 

14-6 

16-9 

5.3 

4-6 

4-2 

22 

5-6 

5-6 , 

, 1-2 

V3 

2-8 

3-6 

1-8 1 

• 7 

4-5 

1-3 

26-2 

30-9 

5*5 

3-8 

0-1 

0-9 

3-9 

7-2 

•0-2 

0-5 

24) 

%7 

8-3 1 

8 

8-5 

^•4 

31-4' 

16-8 

23-2 

8-2 

3-0 

0-7 

1-6 


0-8 

1-9 

0-4 

1-7 

6-6 

6-2 I' 

• 9 . 

8‘3 

1-2 

17-6 

17-2 

21-7 

16-0 

5-lf 

3-6 


0-2 

3-3 

0-5 

• 4-7 

1-6 

0-5 

7-2 1 

10 

4-0 

7.7 

5-2 

13-8 

40-2 

8-6 

• 

10‘0 

2-0 

2-9 


3-8 

0-9* 

1-9 

3-8 

2-9 

3.7 

11 

123-5 

116-6 

143-4 

U9-4 

153^6 

— ink' 
UO-2 

• 

191-0 

80-6 I 

176-9 

97 - 7 , 1 

116-6 


128-7 1 

;h-2 1 

[22-1 1 

il5-5 

Sums 
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Results of Makerstoun Observations, 1845. 


TABLE XXXV. — Sums of the Pressures of the Wind in Table XXXIII., resolved into the Four 
Cardinal Points of the Compass, together with the Value and Direction of the Resultant, for each 
Month, for each of the Astronomical Quarters, and for the Year 1845- 


Period 

1845. 


Resultant. | 

N. 

E. 

S. 

w. 

Sums. 

-Moans with reference to 
Whole No. No. of 01)8., 

of Obs. Wind blowing. 

Directions. 


lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

o 

January 

180 

13-6 

223-6 

125-7 

2.34-2 

0*36 

0-60 

S. 29 W. 

February 

103-5 

16-6 

124-2 

110-1 

125-2 

0-22 

0-28 

W. 9S. 

March 

158-6 

35-6 

166-1 

281-4 

245-9 

0-39 

0-46 

W. 2S. 

April 

208-4 

80-5 

118-9 

69-7 

90-1 

0-15 

0-21 

N. 7 E. 

May 

248-0 

144-9 

70-9 

110-3 

180-4 

0-28 

0-32 

N. HE. 

June 

51-1 

20-2 

198-5 

164-0 

205-9 

0-34 

0-45 

S. 44 W. 

July 

62-5 

46-3 

120-4 

107-5 

84-2 

0-13 

0-18 

W. 43 S. 

August 

113-4 

18-2 

62-8 

106-6 

101-9 

0-16 

0-21 

W. 29 N. 

Sei)tember 

40-6 

14-6 

84-2 

93-7 

90-3 

0-15 

0-22 

W. 29 S. 

October 

39-3 

27-7 

204-3 

269-4 

292.7 

0-45 

0-51 

W. 34 S. 

November 

6-1 

1l-5 

231-5 

1 150-2 

264-7 

0-44 

0-70 

S. 32 W. 

December 

132*5 

1-0 

255-6 

431-3 

447-6 

0-69 

0-84 

W. 16 S. 

Awtron. Qrs. 









Winter 

156-6 

26-1 

710-7 

707-2 

878-0 

0-46 

0-68 

W. 39 S. 

Spring 

470-5 

132-7 

409-2 

491-2 

363-7 

0-20 

0-26 

W. 10 N. 

Summer 

361-6 

211-4 

389-8 

381-8 

172-7 

0-09 

0-11 

W. 9 S. 

Autumn 

193-3 

60-5 

351-3 

469-7 

438-6 

0-24 

0-30 

W. 21 S. 

The Year. 

1182-0 

430-7 

1861-0 

2049-9 

1755-8 

« 

0-23 

0-31 

W. 23 S. 


TABLb XXXVI. — Sums of the Pressures of Wind in Table XXXI V., resolved i/ito the four Cardinal 
Points of the Compass, with the Value and Direction of the Jlesultant, for each Hour in 1845. 







TABLE XXXVU.^ — ^Differences of tiie Directions of Motions of tlie liOwer i^d Uf^r Oarrents of Air, 
as deduced the Cknu^^sons of the JMrection of the Wind and the l^ons of tiie Clouds. 



TABLE XXXVIII. — Daily and Weekly Means qf the Estimated Extent of Clouded Sky, the whole 

Sky covered being 10, for 1845. 



MAO. AND MXT. OBB. 1845 AND 1846. 



























66 Results of the Makeestoun ObsbevatIons, 1846. 


TAB1£ ZXXIX<— Mean Extent of Clouded Sky, with reference to the Moon’s Age and Declination, 
as dittoed fiK)m the Six Hourly Observations nearest Midnight, for the years 1844 and 1845. 


Moon’s 

Age. 

Extent of 
Clouded Sky. 

Moon’s 

Age. 

♦ 

Extent of 
Clouded Sky. 

After 

Moon 

farthest 

' 

Extent of 
Clouded Sky. 

After 

Moon 

farthest 

Extent of 
Clouded Sky. 

1B44. 

1845. 

1844. 

1846. 

North. 

1844. 

1846. 

North. 

1844. 

1846. 

I>ay. 

15 

6*28 

662 

Day. 

0 

5-99 

6.55 

Day. 

0 

7-49 

6-22 

Day. 

14 

7-00 

703 

16 

830 

7-32 

1 

6.63 

5.29 

1 

7-24 

661 

15 

6-65 

709 

17 

6-37 

6-87 

2 

681 

642 

2 

7-64 

5.47 

16 

563 

6-76 

18 

7*26 

8-07 

3 

7-47 

614 

3 

6.57 

6.75 

17 

5-76 

692 

19 

7-34 

5-83 

4 

603 

7-65 

4 

6-43 

5-96 

18 

7-20 

5.51 

20 

7-61 

8-28 

5 

674 

438 

5 

661 

636 

19 

6.88 

7-32 

21 

6-94 

706 

6 

7-59 

6.82 

6 

6.53 

5-64 

20 

6.80 

7-16 

22 

802 

6-17 

7 

645 

711 

7 

686 

705 

21 

5-34 

7- 13 

23 

615 

504 

8 

7-60 

5-61 

i ® 

6. 33 

6-96 

22 

511 

819 

24 

4-74 

6-39 

9 

6-57 

7-22 

9 

609 ! 

6-62 

23 

610 

7-68 

25 

6-74 

5-52 

10 

5‘74 

8*36 

10 

5.79 

6-54 

24 

661 

603 

26 

7-66 

5-48 

11 

616 

7-20 

11 

5.90 

6-66 

25 

724 

6-42 

27 

6-42 

6-91 

12 

525 

752 

12 

752 

6-48 

26 

692 

6-67 

28 

304 

6-74 

13 

6-93 

6.63 

13 1 

7.47 

7-22 

27 

6.97 

6-14 

29 

614 

7*01 

14 

551 

7-71 

! 1 



1 




TABLE XL. — ^Hourly Means of the Estimated Extent of Clouded 6ky, for each Month in 1845- 


















Quantity of Bain, 1845 
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Results of the Makehstoun Obsekvations, 1846. 


TABLE yi.TTT — ^Daily and Weekly Means of the Temperature of the Air, as deduced from the 
Readings of the Diy Bulb Thermometer, for 1846. 


Civil 

Day. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


0 

o 

o 

o 

0 

0 

0 

0 

0 

0 

e 

0 

1 

36-7 

[44.3] 

[48-3] 

442 

50.2 

61. 7 

57.9 

635 

52.4 

525 

[47.1] 

35.4 

2 

31-4 

41*6 

47-5 

46-9 

53.3 

65.8 

620 

[62.8] 

57.5 

47-5 

50-1 

20-4 

3 

39-1 

464 

47-9 

40-1 

[48.2] 

669 

6O.9 

66.3 

59.4 

47*2 

51.2 

290 

4 

[38-9] 

37^6 

469 

35-0 

43.0 

68.6 

61.8 

64.1 

616 

[51.1] 

51.5 

27-7 

5 

33-9 

39-4 

413 

[40-2] 

49.3 

68.2 

[57.9] 

62-7 

60-4 

56-6 

48.5 

37.7 

6 

45-2 

39-9 

385 

39.0 

490 

671 

55. 1 

64-0 

[59.9] 

53-7 

49. 1 

[34-7] 

7 

474 

41-3 

403 

39-7 

48.3 

[64.6] 

54.9 

61.0 

63. 1 

49-4 

46-7 

360 

8 

484 

[37-0] 

[41-2] 

40.5 

5M 

59.7 

52.9 

65.4 

59.7 

49.1 

[42-2] 

38-1 

9 

44-0 

330 

38.9 

396 

51.7 

618 ^ 

54. 1 

[61.0] 

55.4 

525 

38.5 

39.5 

10 

45-6 

29-8 

45.1 

424 

[509] 

62. 1 

58.6 

589 

5 16 

558 

34.2 

35.5 

11 

[41-0] 

38*7 

43-3 

429 

512 

59.2 

56.5 

57.9 

61. 5 

[48-9] 

365 

28.8 

12 

364 

38-7 

46*1 

[45-0] 

531 

607 

[59.5] 

58.7 

59.8 

49-8 

43.3 

297 

13 

33-2 

39-8 

47-0 

512 

49.9 

64. 1 

640 

59-9 

[57-4] 

43.5 

43.6 

[300] 

14 

39-0 

42-4 

45-9 

49.7 

492 

[63.4] 

62. 1 

552 

37.6 

42.8 

40-6 

25.7 

15 

40-2 

[41.8] 

[40.8] 

44.5 

490 

63.4 

620 

57. 1 

57.7 

467 

[43-6] 

29.4 

16 

32-2 

44-8 

42.7 

48.1 

47.5 

64 .9 

60.6 

[57.9] 

56.5 

46. 1 

401 

31.0 

17 

38-6 

426 

33-6 

46.6 

[49-7] 

68.2 

57.4 

59.8 

572 

51. 1 

46‘8 

26.8 

18 

[39-3] 

42.4 

29-3 

44.0 

489 

67.8 

54.5 

57.9 

50-2 

[48.4] 

47*4 

285 

19 

410 

417 

213 

[43.6] 

51. 4 

683 

[57-8] 

576 

52-8 

51.0 

46.4 

41.8 

20 

439 

40.8 

28-2 

42.3 

520 

54.7 

57.5 

57.3 

[52.9] 

48.5 

48.6 

[33.71 

21 

39-8 

47-6 

32-8 

39.3 

512 

[61.1] 

58-4 

6O.5 i 

532 

469 

44.0 

381 

22 

42*7 

[4661 

[33-0] 

41.3 

529 

659 

58.3 

605 i 

48*5 

47-1 

[44.5] 

33.7 

23 

40-3 

50 1 

37- 1 

43.0 

529 

57.5 

59.7 

[569] 

55.7 

428 

39-2 

33.4 

24 

39-3 

51-3 

402 

43.7 

[52-7] 

525 

57.3 

64 8 1 

551 

43.6 

46*3 

26.6 

25 

. [434] 

479 

38-6 

458 

560 

528 

57.8 

53.5 

571 

[42.7] 

42'3 

290 

26 

47-2 

48.1 

38-7 

[42.61 

526 

530 

[60.6] 

54.9 

53.0 

3p.l 

43-8 

28-8 

27 

45-5 

507 

41.4 

40.4 

508 

57.8 

645 

55.5 • 

[52.1] 

38.3 

39*5 

[32.2] 

28 

435 

486 

. 38-6 

39.9 

519 

[56.2] 

655 

.57*8 

45.7 

46-3 

316 

366 

29 

454 • 


.[40.V] 

430 

566 

59.3 

58.6 

57.9 

49.4 

41.3 

[33 3] 

37-5 

30 

46-3 


41.2 

44.3 

* 57*6 

567 

6O.9 

[563] 

522 

39.3 

294 

34.6 

31 

49-3 

I 

40- J, 


[60.1] 


59.3 

56.8 

c 

492 


401 


TABLE XLIV. — Mean Temperature of the Air at the Observation Hours for each Month, for each 

Astronomical Quarter, and for the Year 1846. * 


Malrerstoun 

Mean Time. 

* 

17“/ 

19“.* 


2.3“. 

1“. . 

r 

3“. 

• 

« 

7“. 


January 

so-g* 

39.7 

0 

40-3 

0 

42-9 ’ 

440 

0 

.^29 

424) 

0 

413 

412 

February 

40-7 

40.0 

42-4 

45.4 

46-6 

45.9 

436. 

426 

419 

March 

35.9 

36-8 

409 

44.4 

4li.2 € 

44-7 

42-6 

391 

376 

April t 

.38.7 

41-6 

44-8 

46.6 

47-5 

47-8' 

46-1 

431 

41.1 

May 

45.9 

500 

53.7 

55.9 

565 

57U 

550 

51-7 

48-2 

• June 

53.7 

59.0 

,(55-8 

69.3 

70-9 

68-9 

679 

637 

58-3 

July 

55-5 

58-5 

60-9 

62.6 

632 

633 

6I.7 

58-8 

56-3 

August 

53.5 

« 56 8 

611 

63-9 

65. 1 

662 

P4*4 

600 

.5^.4 


49-^ 

52 2 ^ 

57*6 

616 

62-8. 

625 

60-1 

558 

532 

^ , October 

44.2 

4i4.5 

48.3* 

513 

526, 

521 ! 

48*7 

46-7 • 

45.3 

November 

4b8 

410 

425 

452 

46-2 

45.4 

43.4 j 

43.2 

42*8 

Decembeii 

31.1 

31‘.3 

326 

34.7 ^ 

35.6 

34.8 

329 

t 32-2 

316 

^4ov., Dec., Jan., 

37.57 

37.33 

3§.47 j 

4093 

4193 

4103 

, 39.43* 

asoo 

3853 

Feb., Mar., Apr., 

38-40 

.39.47 

4270 

.4547 

46*43 

46. 13 

44. 10 

41.60 

48. 20 

May, June, July, 

51.70_ 

55 83 

60.13 

*62.60 

63 53 

63*10 

6153 

58*07 

5427 

Aug., Sept., Oct., 

49.00 

6M7 

65-67 

5893 

60-17 

60*27 

1 1 

57.73 

54*17 

51. 63 

The Year 

4417 

45.95 

40 24 

51*98 

53.02 

5^*63 

^,6070 

48*18 

46-16 



Temperature of the Air, 184G. 




TABLE XLV. — Diuriml Ranges of Temperature for each Day in 1846, as deduced fi*oin the 
Observations of the Maximum and Minimum Register Therinomet<?rs. 


(’ivil 

Day. 

j Jan. 

Feb. 

March . 

April. 

May. 

J line. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


o 


0 

.. 


0 


p 

0 


, 

p 

1 

4.9 

5-3 

9-8 

107 

15fi 

30‘5 

138 

183 

27.3 

208 

4.2 

1 5.5 

2 

92 

11-2 

7-8 

I8.5 

9.4 

313 

150 

13.0 

18-2 

27-5 

91 

8-8 


i 15-2 

109 

111 

3.7 

147 

34*5 

11.3 

17-8 

200 

200 

11. 1 

2.32 

4 

41 

9-8 

2-9 

151 

2-8 

327 

15-9 

220 

18-1 

18*8 

128 

6.7 

5 

i 8.5 

71 

11.7 

111 

190 

34.3 

35. 8 

17-8 

2 10 

12-2 

13.3 i 

22.5 

6 

! 19-2 

14-(i 

18-3 

120 

n-9 

29.9 

8.4 

30.0 

22- 1 

7*8 

7-2 

80 

7 

; 29 

70 

13-8 

8-0 

20.0 

170 

1 0-5 

1().9 

20-2 

130 

131 

51 

8 

! 50 

0-0 

I8.4 

8-3 

IS.7 

158 

12 5 

17-2 

1 5.4 

144 

4.8 

l2-(i 

9 

5.5 

5-5 

21-8 

24-6 

28.1 

210 

8*0 

170 

19.3 

i2.;i 

4.0 

9.5 

10 

0-7 

10-0 

130 

20- 2 

101 

17-8 

20-8 

103 

270 

81 

171 

1 4.0 

1 1 

121 

14-5 

7-4 

19-5 

18-9 

17-4 

18-0 

100 

28.() 

108 

18-1 

5.4 

12 

2-9 

171 

2M 

18-7 

20-7 

23- 1 

103 

155 

17-0 

38 

0.9 

1.5 

i:^ 

1 1-9 

10-9 

103 

191 

l(i-7 

23.5 

150 

153 

27*0 

9-3 

3.4 

5.0 

14 

9-9 

9-5 

12-3 

18-4 

113 

20-0 

271 

25.1 

21.8 

111 

2-2 

13-7 

If) ! 

9-8 

10-7 

111 

3.5 

27-7 1 

25-7 

1 17-7 

119 

23 9 i 

IIH ; 

3.3 

80 

If) ' 

! 0.7 

7-4 

81 

13-4 i 

25-8 i 

29-5 ! 

! Ill 

18-8 

25*2 ' 

1 ()-7 ! 

11-5 

0-7 

17* ! 

1 137 

8-3 

8-2 

01 i 

134 

34.5 i 

1 119 

17*3 

21. 1 

; 10-8 

151 

193 

18 i 

20 

13-8 

0.4 

8-7 ; 

19-9 

292 ! 

215 

i 150 

170 

' O'fi i 

10.7 

3 17 

19 ! 

1 90 

5.0 

27* 1 

12-S 

15-2 

300 i 

184 

i 215 

210 

i 

8.4 

8.9 

20 

1 3.9 

8-1 

139 

18-3 1 

10.7 

105 j 

17-7 

1 04 

10.9 

ll-i) •! 

: 9-5 

50 

21 

; 10.9 

11-7 

22-8 

20-1 

1 21-9 

34.5 1 

18-8 

147 

8-3 

' 18-4 

i 51 

12 

22 

70 

137 

101 

17-5 I 

1 .^iO 

31.3 1 

14.9 

20. 9 

25-8 

; 8-8 

1 0-3 i 

5.0 

2.1 

11-9 

4-3 

103 

12-2 1 

i 125 

7-5 

17*2 

40 

135 

7f) 

i 9.8 1 

0.5 

24 

i 10- 1 

8.7 

191 1 

5.8 j 

17^8 

17-9 

I 135 

18*4 

179 

1 120 

j 140 

. 9.5 

25 

15-2 

Om'S 

1 9-8 

.121 i 

12.7 

20-2 

1 17-3 

329 

JIO 

! 1 1 0 

8-2 

1 1-0 

20 

4-0 

15*8 

10-0 ' 

10. 1. j 

15*4 

27-5 i 

20. 2 

20-9 

223 

i 22-7 

; 4.5 

1 1.9 

27 ! 

7‘5 

130 

150 

, 17-2 

113 

20.0 

19-9 

27-0 

I.J.3 * 

; 23 2 

1 4-5 

1 18 

28 ! 

9-0 

10-8 

13.0 

107 

24-5 

25-0 

102 . 

! 21. 2 

20.7 • 

i MO 

• 14.1 

20.4 

21) ' 

04) 


121 

249 

314 

. 187 

9.5 

‘ 15-8 

4.9 

130 

1 8.3 

7*3 « 

:r) ! 
:u 

i 1 1 .4 

! 5-9 


20»i3 
24.2 1 

109 

* 

204 

1 290 

i 

11-9 

107 

*12.9 

247 

123 

f.2.9 

1 19-8 
f lf>9 

1 

• 

; '» 

7- 9 

8- 4 

% 


TABLE XLVI. — Extremes of Tempei’ature for each Month in 184(>, from the Register Thdnnoipe^ers ; 
Extremes of Daily Mean Temperature for each Month, deduetd from the Daily, Observations ; 
and bixtreme Dibrnal Ranges T’oi* each Month, ^I'rom the Register Thermometers. 


1 I! 




-p — 








1 



j| 


: 

Kxti^eme Tciupfu^atures. 


i Extreme.s of 1 )nily Mean Tonipin-jiturc. 

FiXtrenic Diurnal llangcs.l 

Month. 

1 





* 







L_._. 






1 iowest. 

,, 

,Uangi.. 

Meuii. 

Highest. 

Lowest. • 

Kaiigc. 

Mean. 

Greakfit. 

Least. 1 


1 ‘1. 

p 

. 1 . 


- 

: : 

rt. 

0 

i- 

0 


■■ 

<i. 


■d. 


Jan. 

: 30 

5 1 *4 

2 

25-4 

200 

38-4 

31 

19.3 

2 

3 14 

17-9 

40.3 

0 

192 

18 

^0 

Feb. • 

< 27 

58*0 

i» 

21-5 

30*5 

39*7 

24 

513 

10 

29*8 

,21-5 

40-5 

42 

171 

23 

4.3 

March 

14 

53.7 

19 

5*4 

48-3 

29*5 

3 

47*9 

19 

21*3 

20*fi 

34 -f) 

j JO# 

27-1 

1 

2 9 

April 

; i‘2 

01-2 


27 . 1 

.34-1, 

411 

13 

51<2. 

4 

* 35*1) 

16-^ 

43 . 1 

, 29 

2?-tl 

15 

3*5 

May 

29 

7 10 

10 

33-5 

37'5 

52-2 

! 30 

57*6 

4 

43-0 

U-if 

50*3 

29 

314 

4 • 

2*8 

June 

i 19 

85*^ 

20 

370 

48.4 

(il-3 

1 4 

C8-(i 

24 

52*5 

10*1 

00. 5 

J 

305 

2.i 

7.5 

.luly 

! 5 

80-5 

5 

14*7 

35*8 

<i2-(i 

28 

05*5 

8 

.5!5«9 

12*0 

59.2 ‘ 

5 

35.8 

9 

8*0 

Augf 

j 0 

§0-3 

25 

370 

43-3 

. r)8-« i 

3 

003 

25 

53*5 

12*8 

59-9 1 

25 

32.9 

^3 

4*0 

Sept. 

1 5 

71 ‘3 

22 

33*2 

4M 

53-7 i 

V*; 

63*1 

28 

45-7 

1^4 

54.4 ‘ 

11 

28-0 1 

29 

4.9 

Oct. 

! 1 1 

05*5 

27 

i 25, 5 

40-0 

45.5 5 

56*0 

20 

38*1 

#18*5 

47*3 ; 

1 2 

27 *5 ' 

! 12 ! 

3*8 

Nov. 

1 4 ' 

55*8 

28 

! 23*0 

. ^^2*8 

39.4 !i 4 

51*5 

30 

29-4 

22*1 1 

40*4 i 

11 

i 18*1 

' 14 

22 

Dec. J 

j 19 

45*8 

i 

18 

*•10*0 

^ 35*2 

28*2 

1 19 

41*8 

2 

20*4 

21*4 

3M ' 

! 

18 

1 

1 

i 21 

1 

4*2 


MAG. AND MET. OBS. 1845 AND 1846 . ^ 
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Results of the Makerstoun Observations, 1840 , 


TABLE XL VII. — Daily and Weekly Means of the Temperature of Evaporation, as deduced from the 
Readings of the Wet Bulb Thermometer, in 184(). 


divil 

Day. 

i I i 

ij i 

Fob. 

1 

March. 

April. 

May. 

J unc. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

337 

[42-2] 

[45-9] 

428 

48. 1 

0 

54.5 

550 

615 

48-9 

50.4 

[45.5] 

342 

2 

29-4 

390 

44-2 

44.7 

47.6 

598 

569 

[60-7] 

54-6 

45.8 

47.5 

202 

3 

37-7 

44.1 

46-4 

381 

[45-4] 

59.6 

58-3 

62-9 

56-6 

44.6 

49.4 

27.9 

4 

[37-0] 

36- 1 

44-0 

336 

41-3 

606 

58-2 

605 

59. 1 

[48.8] 

496 

266 

5 

32-8 

36-9 

392 

[38.4] 

47-4 

59.4 

[51-4] 

60.6 

58-0 

54. 1 

47.4 

360 

6 

43-7 

383 

37-2 

366 

46-7 

57.7 

53-3 

00.2 

[57.2] 

50-8 

471 

[33.4] 

7 

44-8 

38-4 

37*8 

37-8 

442 

[58-4] 

49-4 

60.6 

60. 1 

469 

45 2 

340 

8 ' 

463 

[35.1] 

[39-2] 

39.5 

45-8 

57-2 

50.5 

638 

57. 1 

47-2 

[41.2] 

37.4 

9 

42-2 

31-7 

37-3 

37.4 

47-4 

57.7 

53-1 

[58-31 

523 

51.2 

37.8 

383 

10 

43.4 

290 

42-2 

398 

[4(i.5] 

581 

54-7 

56-0 

48.4 

53.5 

33.7 

33.1 

n 

[3901 

36*6 

415 

41-6 

46.4 

54.2 

519 

51.8 

58-4 

[46.9] 

36.1 

266 

12 

35.2 

370 

43.9 

[43.2] 

47-9 

55*8 

156. 1] 

.54.7 

57.7 

48.1 

423 

283 

13 

32-7 

37.7 

43.3 

48-7 

472 

58-2 

(io-e 

57.5 

[55.1] 

40.0 

42.3 

[28-3] 

14 

380 

39-2 

425 

47.3 

45.8 

[57.3] 

58-1 

5M 

56-0 

41.6 

39. 1 

24-2 

15 

39.3 

[39-2] 

[38.0] 

44.2 

44.9 

57-4 

58.4 

55.6 

556 

45.9 

[42.1] 

28.2 

16 

32. 1 

42-2 

39.9 

465 

43.5 

57.9 1 

57.9 1 

[55-6] 

54-8 

456 

382 

29.4 

17 

38. 1 

39.9 

20-9 

45.9 

1 

602 

54.5 

57.3 

54.7 

50.6 

45.4 

25-8 

18 

[38.4] 

39.5 

285 

! 423 

472 

626 

51.8 

56-7 

47-6 

[47.3] 

45.5 

i7.4 

19 

39*9 

390 

202 

1 [<l2-0] 

46-9 

62- 1 

[54.7] 

55.4 

5M 

49.8 

44.3 

412 

20 

j 425 

38-4 

26.9 

1 39.8 

48.3 j 

511 

53.8 

560 

[50-6] 

46.8 

46.2 

[32-8] 

21 

i 386 

460 

3 15 

. 38.0 

48.9 

[.56-5] 

565 

57-8 

50.0 

1 45.4 

42.0 

37.7 

22 

i 12-5 

[44.5] 

[31-71 

i 39.5 

50.1 1 

58.0 

: 53.8 i 

58-0 

i 45-6 

45.7 

[42.9] 

326 

23 

: 39.9 

483 

35-7 

; 4|.0 

50.7 ! 

564 1 

1 

[54‘4] 

1 54.9 

38-8 

38-0 

32.3 

24 

' 38-8 

49.4 

38.8 

I 42*8 

[49.1] 1 

48.9 

526 

' 520 

54.3 j 

42.3 

15-3 

25-6 

25 

J [42-1] 

45-7 

37-1 

1 44. i 

51.7 j 

49.6 ! 

53*’5 

50-7 1 

54.5 i 

[41.1] 

419 

27.5 

26 

1 46.0 

456 

! 37-1 

[40.1] 

46.7 1 

50.5 i 

[57-4] ! 

521 1 

51.9 1 

37.4 

42-0 

28-1 

27 

1 44.0 

48.1 

, 38.4 

3().6 

46.1 

53 8 i 

(i2.() i 


150 91 1 

37.8 

38.1 

[31.4] 

28 

1 41.5 

46.9 

• 36*7 

36-4 

45.7 

[52.8] i 

62-0 

•^^>.2 

45.4 

41.7 

30-4 

35.8 

29 

1 42.7 • 


.[.38.^] 

39.9 

^ 50.8 

54.4 

57-3 

5().() 

48-9 

40.6 

[32.1] 

372 

30 

1 43.4 


37-7 

41.6 

5 19 

53 8 j 

i 00.1 

[53.5] i 

1 503 

38.8 

28-0 

34.4 

; 31 1 

1 48-0 1 

] 1- 

j 

37-3 

i 


[53-7] 1 


58.4 

54.0 ! 

i 

• 

47.3 


39.9 


TABLE XLVIII. — Mean Temperature of Kvaporatioi^ at the Observatioir Hours for each Month, 
for each Astronomical Quarter, and for the Year 1846/ 


Makerstoun 

Mean Time. 

: 171*.* 

! 

19»*. 

21'*. 


1'*. » 

31*. 

t 

5»‘. 

t 


9‘.‘ 

January 

38-6* 

38-7 

39. 1 

c 

41.3 ‘ 

423 

41.4 

40*5 

398 

39-8 

February 

391 

385 

405 

42-5 

43. 2 

426 

411 . 

40.4 

40-0 

March 

3 19 

35*7 

38-7 

409 

4«.9 • 

40-4 

39.3 

371 

362 

Apri; , 

380 

^03 

421 

432 

44-0 

44. F 

43. 2 

41-3 

40.1 

May 

143 

46-7 

485 

49.7 

504 

50.‘5 

49.5 

47-9 

45.7 

• June 

520 

55-6 

^58-7 

59.4 

602 

59.6 

59.4 

58.2 

55-5 

July 

53-8 

556 

56-9 

57.9 

58-2 

58-3 

57-5 

560 

54.5 

August 

530 

t 55.4 

582 

59.4 

60. 1 

60-5 

59*5 

57*4 

«55i2 

Septemblr 

48*7 

512 , 

552 

57.2 

58- 1 

57.9 

563 

5.3.9 i 

52-1 

October 

43-2 

43.5 ‘ 

46.7* 

1 490 

49.5^ 

48-9 

46-7 

45.3 • 

44-2 

November 

40t8 

39.9 

4M I 

! 43 2 

43.7 

43. 1 

42-0 

41-8 

41-6 

December, 

30-1 

30*4 

f 

316 

332 

• 340 

33.3 

318 

t 312 

307 

Nov., Dec., Jan., 

36 50 

1 36 33 

37.2? 

39-23 

4000 

39-27 

. 3810 

3?.60 

37.37 

Feb., Mar., Apr., 

: 37.3» 1 

38-17 

40-43 

452-20 

42.ro 

4237 

4120 

3960 

38-77 

May, June, July, 

i 50-03 ; 

5263 

54.70 i 

%5-67 

56-27 

56. 13 

55.47 

54 03 

51-90 

Aug., Sept., Oct., j 

1 4830 

504)3 

53.37 

55-20 

55.90 

55.77* 

f ( 

54-17 

5220 

i 50-50 

The Year 43-04 

li 

4429 
i 

46 44 i 

i ! 

48-07 

! 48-72 

48i38 

•^7-23 ; 

45-86 

' 

1 44*63 




Pressure of Aqueous Vapour, 1846. 
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TABLE XLIX. — Daily and Weekly Means of the Pressure of Aqueous Vapoiu*, in inches of 
Mercury, for the Year 1846, as deduced from Tables XLIII. and XliVII. 


Civil 

Day. 

Jun. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

1 

0-178 

[0-2()4] 

[0-297] 

0-275 

0-326 

0-354 

0-409 

0-528 

0 321 

0-355 

[0-306] 

0-202 

2 

•162 

226 

•269 

•286 

•280 

•453 

•415 

[ -512] 

•404 

•304 

•314 

•128 

3 

•228 

•283 

•313 

•225 

[ -290] 

•434 

•405 

•538 

•436 

•281 

•346 

•101 

1 

[ -222] 

-214 

•271 

•195 

•258 

•444 

•453 

•492 

•480 

[ -333] 

•347 

•153 

5 

•193 

•209 

•233 

[ -231] 

•321 

•414 

[ -398] 

•510 

•462 

•401 

•330 

•211 


•284 

•231 

•225 

•208 

•307 

•380 

•398 

■484 

[ -417] 

•350 

•316 

[ -197] 

/ 

•286 

•217 

•217 

•224 

•200 

[ -428] 

•304 

•530 

•491 

•308 

•300 

•192 

8 

•309 

[ -20;)] 

[ •2.35] 

•249 

•264 

•448 

•353 

•575 

•440 

•318 

[ -269] 

•233 

9 

•205 

•182 

•222 

■216 

•294 

•439 

•404 

1 -469] 

•369 

•374 

•237 

•235 

10 

•273 

•171 

•252 

•234 

r -2821 

•446 

•394 

•425 

•318 

•395 

•200 

•180 

11 

[ •219] 

•211 

•259 

•265 

•270 

•375 

•346 

•405 

•101 

[ -318] 

•227 

•142 

12 

•213 

•219 

•278 

[ -277] 

•290 

•400 

[ -424] 

•393 

•161 

•331 

•275 

•161 

13 

•198 

•220 

•250 

•329 

•309 

•427 

•496 

•4 54 

[ -121] 

■225 

•271 

[ -158] 

14 

•235 

•221 

•250 

•313 

•285 

[ -410] 

•446 

•342 

•440 

•266 ! 

•239 

•130 

15 i 

[ -248 

[ -229] 

[ -222] 

•303 

•267 

•413 

•456 

•435 

•428 I 

•315 ; 

[ -269] 

•162 

10 ! 

1 199 

•250 

•232 

•313 

•254 

•410 i 

•458 

[ -427] 

•421 ! 

•315 1 

•227 

•106 

17 ; 

•241 i 

•233 

•148 

•316 i 

[ -287] 

•437 ! 

•402 

•450 

•410 

•375 1 

•303 

•150 

18 

i[ •241]! 

•227 

•108 

•207 1 

•320 

•512 

•367 

•455 

•315 

1 •3.3011 

•299 

•158 

19 

•251 1 

•225 ! 

•119 

[ -207] : 

•286 

•491 

[ -405] 1 

•424 

•309 

•357 1 

•283 

•269 

20 i; 

•272 I 

•223 

•153 

•235 1 

•311 

•348 

•384 1 

•443 

[ *358] 

•316 ; 

•301 

[ -200] 

21 

•238 

•308 j 

•183 

•231 

•334 

L *420] 

•444 : 

•456 

•337 1 

•302 i 

•201 

•240 

22 

•280 

f -288] ; 

[ -187] 

•240 1 

•344 

•400 

•375 i 

•461 ! 

•288 ' 

•306 

[ -277] 

•192 

23 

•259 

•332 

•211 . 

•252 1 

•357 

•452 

•451 : 

[ -408] 

•432 

•208 

•232 

•189 

24 

•217 

•315 

•237 

•281 ; 

L -3^2] 

•320 

•355 i 

■ -369 

•423 J 

•271 

•307 

•148 

25 

[ -^75] 

•297 

'•222 ; 

•280 

•348 

•332 

•373 ; 

•351 

•40() 

[ -2581 

•278 

* 155 

20 ,| 

•312 ! 

•293 

•221 

f -239]' 

•267 

•352 

[ -449]! 

•370 j 

•380 

•233 1 

•203 

•166 

27 

•287 ! 

.331 

•210 i 

1 

•281 

•380 

•531 1 

•370 

[ -374]: 

■239 ! 

•231 

[ -190] 

28 ! 

•257 , 

•317 

•214 1 

•194 

•252 

[ -374] 

•520 i 

•416 

•110 j 

•293 1 

• 176 

•219 

29 1 

•203 1 


r -223] 1 

•228 

•318 

•379 

•463 i 

•437 

•354 i 

* -202 i 

L -ly-i] 

•237 

'i 

•205 i 


•205 ; 

•250 

.334 

• -392 

•516 ; 


•356 1 

•247 1 

•159 

•215 • 

31 :j 

•334 I 


•2i*)9 1 

i 

•357 


•486 1 

•397 

• I 

•319 

* » 

• 

•261 


TABLE L. — Presrmre of Aqueous Vapour, with reference to the Moon’s Age and Declination, 

for 1846. 










» 

Mcaii 

• 

Mean 

After 

Mean 

Ai'ter 

Mean 

Moon’p 

I’ressure 

Moon’s 

Pressure 

♦ !Moon 

Pressure 

Moon 

Pressure 

Age. 

of . 

Age. 


tarthest 

of 

fai-yiest 

of 


Vapour.' 

Vapour. 

Noj'th. 

Vapour. 

North. Vapour. | 

Day. 

in. 

l)av. • 

ill. 

Dav. 

ill. 

l»av. 

in. 

15 

o-;m3 


0316 

6 

0-311 , 

14 

0-314 

10 

•32? 

1 

•301 

1 

•313 

15 

•307 

17 

•320 

2 

•292 i 

2 

•298 

10 

•300 

18 

•319 

3 

•298 : 

3 

•286 

17 

•313 

19 • 

1 -315 

4 

•317 I 

4 

•283 

18 

337 • 

20 i 

•305 

5 

•312 

1 5 

•301 


•3^6 

21 1 

•313 


•317 i 

: *(> 

*31 L 

20 

•313 

22 

•297 

7 

•317 1 

! 7 

•325 


•317 

* 23 

•298 

8 

• •313 ; 

: 8 

•300 

22 

•323 

24 

•301 

9 j 

■315 ■ 

9 

•305 

23 

if 29 

25 

20 i 

• -317 
• 305 

i l(l 1 

' 1 

•315.. 

• 313*. 

•I0» 

11 

•307 i 
•321 

24 j 

^5 

•321 

•296 

27 i 

•^23 

12 

•299 li 

i 12 

•326 

• 26 ' 

•302 

28 

•318# * 

13 ; 

•304 ; 

13 

•318 

27 ! 

•309 

29 1 

.329 • 

14 : 

•315 i! 

1 

« 


! 
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Results of the Makeestoun Observations, 1846 


TABLE LI. — Mean Pressure of Aqueous Vapour at the Observation Hours for each Month, for 
. each Astronomical Quarter, and for the Year 1846. 


Alakcrstoun 

Alcan Time. 

17^, 

19^'. 


23»'. 


3h. 

5»'. 

7K 

9'*. 


in. 

ill. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

January 

0238 

0-242 

0-242 

0-259 

0-267 

0-261 

0-252 

0-246 

0-247 

February 

•238 

•234 

•248 

•255 

•258 

•252 

•247 

•243 

•243 

March 

, -210 

•215 

•228 

•234 

•225 

•220 

•221 

•217 

•215 

April 

1 -238 

•252 

•254 

•258 

•265 

•264 

•263 

• 257 

•254 

May 

' -289 

•296 

•297 

•300 

•311 

•306 

•305 

•305 

•294 

June 

, -381 

•414 

•421 

•402 

•407 

•412 

•418 

•431 

•419 

July 

•406 

•419 

•427 

•435 

•457 

•438 

•4,34 

-427 

•415 

August 

j -408 

•433 

•460 

•463 

•469 

•468 

•460 

•451 

•431 

September 

1 *350 

•378 

•418 

•427 i 

i -438 

[ -436 

•419 

•405 I 

•389 

October 

1 -285 

•288 

•315 

-.3.35 i 

1 -332 

! -324 

•311 

•302 

•294 

November 

I -261 

•251 

•259 

•274 

•273 i 

■269 

•267 

•266 

•266 

December 

•176 

•179 

•186 

•191 

•196 

•192 

• 186 

•183 

•181 

Nov., Dec., Jan., 

1 -225 

•224 

•229 

•24! ! 

1 -245 

•241 

•235 

•232 

•231 

Feb., Mar., Apr., 

1 229 

•234 

•243 i 

•249 ' 

•219 

•245 

•244 

•239 

•237 

May, Juno, July, 

1 -359 

•376 

•382 ! 

•379 ! 

•385 

•385 

•386 

•388 

•376 

Aug., Sept., Oct., 

1 -348 

•366 

•398 

•408 

•413 

•409 

•397 

•386 

.371 

The Year 

i -290 

1 

I -300 I 

•313 1 

•319 

•323 

•320 

•315 

• 311 

•301 


TABLE Lll. — Mean Relative Humidity of the Air for each Week-Day and Week in 1846, 

Saturation bein^ 1. 


Civil • 
Day. 

Jan. 

Feb. 

March. 

April. 

Alay. 

.1 une. 

July. 

Aug. 

t 

Sept. 

Oct. 

• 

Nov. 

Doc. 

1 

i 0-757. 

[0'851] 

*[0-8*13] 

0.899 

0-867 

0-639 

0.838 

.. 

0-898 

0-793 

0-?t72 

[0-898] 

0.898 

2 

-831 

•807 

•784 

•85] 

• -670 

•715 

•742 

[ -892] 

•840 

•886 

•837 

•877 

3 

1 -891 

•865 

•899 

•849 

[ -827] 

.661 • 

•863 

•835 

•850 

•829 

•889 

•899 

4 

[ •sag] 

•881 , 

•867 

•878 

•881 

.639 

•816 

•821 

■h70 

[ -852] 

•883 

•895 

5 . 

•9(i6 

•to 7 

•811 

[ -862] 

•879* 

.603 

[ -810] 

•5'92 

•872 

•859 

•930 

•865 

6 

1 -896 

•878 

.896 

.816 

850 

•575 

•896 

•811 

[ -8^4] 

•827 

•873 

[ •890] 

7 

! 846 

•783 

.813 

•855 

.739 

[ -711] 

f689 

•980 

.817* 

•842 

•901 

•835 

8 


[ -8521 

[ .849] 

•926 

.680 

.865 

-857 

•919 

•861 

• -878 

[ -029] 

•943 

•». 

: -*872 

•879 

.871 


742 

•791 

•942 

[ -861] 

.822 

•919 

•914 

•904 

10 

•850 

•929 

••797 

.815 

[ -733] 

.795 

•790 

•843 

.807 

•868 

•954 

•796 

*11 

[ -OOfl] 

•834 

•872 

•908 

710 

.737 

•714 

• .830 

.838 

[-871] 

•97P • 

•798 

12 

•922 

.866 

•850 

[ -871] 

699 

•746 

[ -8201 

•784* 

.887 

*.892 

•926 

•875 

13 

1 -952 

•837 

•760 

•846 

•831 

.713 

. -831 

•871 

[ -872] 

•753 

•903 

[ *^46] 

^ 14 

i -922 

•770 

•772 ‘ 

•846 

•785 

[ -701] 

•795 

•7|f9 

•911 

.911 

•885 

•855 

15 1 

i -932 

[ .815] 

[ .8021 

•981 

740 

•705 

•816 

•916 

•882 

• .946 

[ -891] 1 

•890 

16 

•990 

■821 

.800 

•894 

741 

•667 

•85B 

r .872] 

905 

.963 

•857 

•865 

17 

•95(;« 

•806 

.701 

•962 

[ *777] 

•637 

•837 • 

•865'^ 

•861 

.966 

•901 

•909 

18 

[ m 

•791 

.928 

•878 

•889 

•756 

•844 

•932*^ 

.838 

[ .931] 

•874 

•898 

19 

• -916 

•801 

.875 

[ -884] 

.»30 

•714 

[ .832j 

•878 

•898 

.925 

•858 

•954 

20 

•898 

•820 

.879 

•822 

•777 

•795 

•798 

•927 

[ .862] 

•890 

•846 

[ -923] 

21 

•905 

.^95* 

.893 

•895 

.859 

[ -770] 

•895 , 

•857 


.899 , 

\ 

•972 

22 

•9M^ 

f -856] 

[ .884^ 

•866 

. .835 

•629 

•759 

•867 

.811 

•905 

[ -895] 

•906 

23 

( -970 

•885 

.883 

•8»0 

•86? 

•940 

•871 

.[ .860] 

.951 

•715 

• -903 

•900 

21 

; -957 

•885 

.89 ► 

•934 

[ .785] 

•786 

•713 

•839 

.953 

•903 

•933 

•902 

25 

; [ -919] 

#853. 

.881 

■SHp 

•760 

•808 

*.767 

•834 

855 

[ #886] 

•972 

•866 

26 

» -920 

•837 

.874 

[ -818] 

.654 

•850 

[ .835] 

•839 

932 

•9^3 

•871 

•933 

27 

•820 

•840 

777 

, -716 

•734 

' -zsa 

.875f. 

•787 

[ *929] 

•960 

•SS% 

[ -932] 

28 

! -860 

•890 

.849 

•738 

.633 

[ -809] 

.828 

•856 

•981 

•891 

•893 

•932 

29 

: -832 


[ .822] 

'•778 

.681 

•742 

.928 

•895 

. -967 

•946 

[ -883] 

•979 

30 

1 -805 


.743 

•814 

•692 

•836 

.957 

[ .83<3] 

.886 

•957 

•874 

•982 

31 

•915 


.789 1 


r .670] 


.951 

•8*4^ 

V 

•879 


•985 
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TABLE LIII. — Mean Relative Humidity of the Air, Saturation being = 1, with reference to the 

Moon’s Age and Declination, for 1846. 


Moon’s 

Age. 

Mean 

llelativo 

Humidity. 

Moon's 

Age. 

Mean 

Relative 

Humidity. 

After 

Moon 

farthest 

North. 

Mean 

Relative 

Humidity. 

After 

Moon 

farthest 

North. 

Mean 

Relative 

Humidity. 

Day. 

15 

()-873 

Day. 

0 

0-844 

Dav. 

6 

0.827 

Day. 

14 

0-847 

16 

•847 

1 

•830 

1 

•859 

15 

•856 

17 

•820 

2 

•825 

2 

•845 

16 

•878 

18 

•843 

3 

•814 

3 

•839 

17 

•877 

19 

•854 

4 

•848 

4 

•866 

18 

•866 

20 

•829 

5 

833 

5 

•850 

19 

•865 

21 

•813 

6 

•863 

6 

•860 

! 20 

i -850 

22 

•840 

7 

•851 

7 

•862 

21 

•835 

23 

•841 

8 

•867 

8 

•823 

22 

•810 

24 

•854 

9 

•870 

9 

•827 

23 

•849 

25 

•867 

10 

•854 

10 

•826 

21 

•842 

26 

•881 

11 

•833 

11 

•838 

25 

•836 

27 

•879 

12 

•817 

12 

•835 

26 

•845 

28 

•862 

13 

•823 

13 

•847 

27 

•838 

29 

•885 

14 

•864 






TABLE LIV. — Mean Relative Humidity at the Observation Hours for each Month, foi* each 
Astronomical *Quarter, and for the Year 1846. 


Makerstooji 

Mean Time. 

17“. 

*1191'. 

21h. 

23»'. 

• 

3’>. 

, 6.«. 

7K 

• 

9»'. 

January 

i)-905 

0-924 

• 

0-906 

0-887 

0-878 

0-894 

0890 

0-888 

0-895 

February 

•878 

• -886 

•864 

•799, 

•777 

•778 

•82*3 

*•841 *, 

•86? 

March 

•917 

•911 

•835 

•760 

' »710 

707 

•765 

•848 

•885 

April 

•941 

■900 

|814 

•777 

•773 

•763 

•804 

•871 

•924 

May 

•892 

•794 

•702 

•658 

•669 

•644 

•690 

•770 

• •$38 

June 

1 -901 

•818 

•664 

•565 

•544 

•588 

•616 

•730 

••848 

July 

•902 

•841 

•792 

•763 

•751 

•750 

i783 

•849 

•898* 

„ August 

•969 

•021 

•847 

•778 

•758 • 

•7*9 

•760 

.862* 

•929 

* September 

•959. 

••940 

•865 

•774 

•763 

•768 

•798 

•890 

•935 

October 

•931 

•932 

•895 

'859 

•814 

•808 

•871 

•907 

•925 

November 

•926 

-916 

•^99 

•*864 

•832 


•896 

•899 

•914 

December 

•912 ' 

•923 

•912 

•872 

•863 

•873 

•903 

•910 

•919 

Nov., Dec., Jan., 

•914 

• • 

•92J 

•906 

•874 

•858 

, -870 

•S96 

•89?. 

•909 

Feb., Mar., Apr., 

•912» 

•899 

•838 

•779 

•753 

•749 

•797 

•853 

•890 

May, Jime July, 

•898 

•818 

•719 1 

•662 

, -655 

•661 

•696 

1 *783 

* -36 1 

Aug., Sept., Oct., 

•953 

•931 

•869 

•804 

•778 

•768 

•810 

•886 

» 

•930 

* * ' 
The Year, 

t 

• -919 

•892 

•833 

•780 

• 

• 

•761 

• 

*76^ 

80(5 

•«55 ^ 

. -898 
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Results of the Makeiistoun Observations, 1846 


TABLE LV.-r-Daily and Weekly Means of the Height of the Barometer in 1846. 


Civil 

Day. 

Jan. 

Feb. 

March. 

April. 

May. 

.1 une. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 


h). 

in. 

ill. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

1 

29-391 

[29-336] 

[29-259] 

29-046 

29-955 

29-945 

29-490 

29-724 

30-089 

29-608 

[29-762] 

29-425 

2 

I 30 011 

29-484 

29-397 

28-913 

29-800 

29-902 

29-615 

[29-783] 

30-043 

29-486 

29-599 

29-318 


29-948 

29-296 

29-169 

29-010 

[29-688] 

29-978 

29-768 

29-660 

30-036 

29-434 

29-664 

29-422 


1 [29-758] 

29-493 

28-892 

29-273 

29-705 

29-929 

29-813 

29-722 

30-053 

[29-275] 

29-721 

29-735 


29-808 

29-450 

29-212 

[29-100] 

29-369 

29-884 

[29-557] 

29-736 

29-961 

29-247 

29-890 

29-498 

6 

29-600 

29-451 

29-265 

29-060 

29-214 

29-819 

29-119 

29-730 

[29-847] 

28-982 

29-911 

[29-789] 

7 

29-751 

29-276 

29-377 

29-125 

29-352 

[29-711] 

29-115 

29-596 

29-648 

28-891 

29-997 

29-958 

S 

30-044 

[29-730] 

[29-081] 

29-214 

29-563 

20-624 

29-581 

29-424 

29-501 

28-930 

[30-119] 

30-121 

9 

30-245 

30-099 

29-911 

29-401 

29-007 

29-493 

29-553 

[29-626] 

29-822 

29-042 

30-273 

29-998 

10 

30-047 

30-197 

30-053 

29-468 

[29-621] 

29-520 

29-070 

29-631 

30-128 

28-934 

30-323 

29-585 

11 

129-769] 

29-905 

30-239 

29-240 

29-694 

29-801 

29-807 

29-626 

30-194 

[29-170] 

30-314 

29-501 

12 

29-661 

29-896 

30-266 

129424] 

29-709 

29-909 

[29-035] 

29-748 

30-297 

29-436 

30-325 

29-613 

13 

29-352 

29-859 

29-955 

29-227 

29-803 

29-890 

29-714 

29-313 

[30-108] 

29-752 

30-257 

[29-483] 

H 

I 29-206 

29-925 

29-604 

29-513 

29-954 

[29-957] 

29-514 

29-608 

30-057 

28-923 

30-137 

29-335 

15 

1 29-413 

[29-892] 

[29-511] 

29-090 

29-777 

29-977 

29-551 

29-118 

1 30-007 

28-718 

[29-908] 

29-371 

10 

; 29-590 ! 

29-978 

28-707 

29-839 

29175 

30-088 

29-282 

[29-431] 

j 29-903 

29-029 

29-842 

29-491 

*7 1 

i 29-510 

29-899 

29-078 

29-727 

j [29- 358] 

30-076 

j 28-995 

I 29-192 

j 29-824 

29-258 

29-497 

29-592 

18 

129-188] 

29-793 

29-458 

29-841 

: 28-798 

1 29-905 

28-911 

! 29-311 

29-750 

[29-031] 

29-389 

29-099 

19 i 

j 28-935 

29-752 

29-438 

[29-848] 

' 29-031 

29-801 

,[29-273] 

29-163 

1 29-199 

29-290 

29-283 

29-456 

20 

; 28-685 

29-774 

29-179 

30-000 

i 29-113 

! 30-061 

j 29-556 

! 29-491 

i [29-501] 

29-190 

28-700 

[29-187] 

21 ! 

i 28-901 

1 29-084 

28-990 

29-851 

1 29-579 

i [29-630] 

29-123 

i 29-689 

i 29-503 

’ 28-702 

29-030 

28-749 

22 

! 28-663 ! 

[29-456] 

[29-124] 

29-825 

1 29-837 

i 29-()08 

i 29-171 

I 29-832 

29-522 

28-779 

[29-152] 

1 28-818 

23 

1 28-865 

29-380 

28-823 

29-790 

29-977 

I 29-205 

i 29-392 

[29-807] 

29-200 

29-298 

29-388 

1 28-810 

2-1 

! 29-159 

29-105 

28-971 

29-727 

,[29-810] 

i 29-055 

i 29-J35 

i 30-078 

: 29-195 

i 29-217 

29-275 

1 29-183 

25 

[28-913] 

29-011 

29-042 

29-781 

1 29-834 

1 29-204 

j 29-003 

30-101 

j 29-422 

'[29-501] 

29-178 

! 29-021 

20 

i 28-703 

29-335 

29-183 

[29-700] 

29-833 

29-300 

; [29-0 11] 

30-003 

1 29-315 

i 29 785 

28-932 

1 30-03(; 

27 

',! 2!\) 015 

29-31 1 

29-377 

29-001 

1 29-801 

29-301 

i 29-715 

1 29-899 

[29-301] 

30-025 

29-214 

! [29*892] 

28 

■ 29-012 

29-120 

29-412 

29-733 

29-977 

1 [29-350] 

29-821 

; 29-917 ' 

i 29-321 

1 29^891 

29-304 

30-128 

• 29 

i| 29-078 

1 

[29-381] 

i 29-900 

j 30-031 

29-303 

I 29-883 

, 29|S81 

i 29-099 

: 29-920 

[29-342] 

30-131 

30 

l| 29-383 

i 

2!l-84i 

30-025 

! 29-982 

1 29-300 

i 29-939 

[29-900] 

29-470 

29-bl9 

29-772 

30-252 

:h 

c 

|| 29-285 

1 • 

i 

1 

29-421 

! 

[20-980J 

i 

i 29-918 

29-929 

1 

i 

29-711 


30-279 


TABLE LVI. — Mean Height of the Barometer at the Observation Hours for eaeli Mouth, fur each 

Astronomical Quarter, and foi^'the Year 1846. 


* Makcrfitouii ; 

Moan irinio. ! 

■17.-. , 

• 

19»*. 

2lh. 

23*'. 

IK 

3K 

5'- 

1""* — 

7K 

— 

9K 

• • 

i 

ill. 

in. 

in. 

• in. 

in. 

in. 

in. 

* in. 

ill. 

January 

29-364 , 

29-375 

29-390 

39-397 J 

29-392 

29-398 

29-406 

29-412 

29-413 

February 

-598 

•602 

•012 

•624 

•620 

*■♦•13 

•620 

•633 

•634 

March 

•105 

•410 

•411 

•416 

-409 

•402 

•399* 

•101 

•406 

April 

•523 

•530 

•539 

•534 

-5S2 

-524 

•527 

•545 

•556 

May * • 

•013 

•655 

-656 

•655 

-65^' 

-6^;? 

-639 

-618 

•652 

June 

-716 

•721 

•717 

-712 

•702 

•695 

•685 

•692 

•707 

.ruly 

1 -549 

•557 

•560 

•501 

•558 

•550 

•548 

•554 

•567 

August ^ 

1 -095 

•700 

•697 

•693 

•685 

•678 

•674 

•687 

•701 

Sei^teiuber^ « 

ll -735 

•‘744 

•747 

•738 

i -727 

•714 

f7l3 

1 -726 

*’ -734 

Octoi^er 

1 ^OC* 

•311 

. -314 , 

•309 

1 *299 

I -298 

•308 

i -322 , 

•330 

, . November 

-054 

•065 

•678 

•676 

1 -OSQ. 

I -646 

•612 

•638 

I -642 

, December 

li -577 

•581 

•599 

-004 

! -595 

I 

-604 

' -614 

' -620 

Nov., Dec., Jan., * 

!| -5317 

■5403 

*5557 

•5590 

•5487 

•5473 

•5507 

^ -5547 

•5583 

F^b., Mar., Apr., 

II -5087 

■5160 

! .5207» 

•5247 

•5203 

^ -5130 

• ‘5153 

•8273 

•4320 

May, June, July, 

1 -6360* 

1 -6443; 

•6443 

J(^427 

•6.3^3 

•6293 i 

i -6240 

•6313 

1 -6420 

Aug., Sept., Oct., 

! -5787 . . -5850 

-5860 

•5800 

•5703 i 

•5633 

•5650 

•5783 

•5883 

The Year 

•5637 

-5714 

•5767 

c 

•5766 

•5692 

i 1 

•-9832 ’ 

•5637 : 

• 

•5729 

•5802 
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TABLE LVII. — Diurnal Range of the Barometer for each Week-Day and Week, for 1846. 


(Hvil 

J>ay. 

Jan. 

Feb. 

March. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

• 

Oct. 

Nov. 

’ Dec. 


in. 

in. 

in. 

in. 

in. 

in. 

ill. 

in. 

ill. 

in. 

in. 

in. 

1 

0761 

[0-311] 

[0.211] 

0-202 

0-167 

0056 

0.116 

0 209 

0084 

0.113 

[0.1051 

0381 

2 

•433 

• 187 

•252 

•143 

•089 

•023 

•272 

f -0931 

•055 

•352 

•056 

•063 

3 

•504 

•539 

•246 

•436 

[ -180] 

•068 

•101 

•081 

•032 

•181 

•147 

•219 

1 

[ -364] 

•349 

•377 

•188 

•378 

•066 

•058 

•029 

•052 

[ -246] 

•104 

•251 

5 

• no 

• 160 

•211 

[ -192] 

•285 

•064 

[ -183] 

•025 

•125 

•330 

•183 

•437 

6 

•092 

•268 

•071 

•161 

•078 

•072 

•294 

•067 

[ .146] 

•201 

•034 

[ -251] 

7 

•226 

•524 

• 300 

•032 

•164 

[ 0891 

•320 

• 185 

•164 

•298 

•145 

•241 

8 

• 388 

[ -260] 

[ -217] 

•193 

•293 

•157 

•051 

•111 

•158 

•338 

[ 0861 

•088 

9 

•155 

•216 

•235 

•123 

•278 

•103 

•042 

[ -107] 

•346 

•316 

•075 

•269 

10 

• 127 

• 178 

•099 

•051 

[ 177] 

•071 

•168 

•073 

•165 

•549 

•045 

•321 

11 

[ .2.34] 

•214 

•388 

•365 

•091 

•411 

■082 

•111 

•058 

[ ■‘‘0.3] 

•034 

•076 

12 , 

•354 

•057 

•231 

[ -218] 

•062 

•067 

[ •i-'^o] 

•098 

•222 

•535 

•045 

•152 

13 1 

•259 

•031 

•243 

•303 

•177 

•026 

•211 

•579 

[ iis] 

01 92 

•117 

[ -164] 

14 1 

•121 

•143 

•449 

•245 

•085 

[ *137] 

•200 

•237 

•099 

1026 

•no 

•126 

15 1 

•288 

[ -087] 

[ .383] 

•223 

•272 

•133 

•079 

•282 

•045 

0-258 

[ .196] 

•203 

IG 

•085 

•072 

•482 

•093 

•345 

•089 

•437 

[ *281] 

•092 

•279 

•394 

•105 

17 

•055 

• 166 

•704 j 

•096 

[ -241] 

•097 

•146 

•207 

•134 

•200 

•341 

•389 

18 

[ -285] 

•054 

•190 

• 178 

•147 

•137 

•256 

•183 

•100 

[ .258] 

•171 

• 384 

19 

, *093 1 

•070 

•022 

[ 124] 

•345 

•091 

[ .246] 

•197 

•297 

•134 

•062 

•098 

20 : 

•390 j 

•067 

•068 

•162 

•251 

•198 

•125 

•079 

[ -175] 

! -l-’W 

•970 

[ -242] 

21 

•200 i 

•099 

•730 

•147 

•496 

[ -252] 1 

•285 

•327 

•057 

1 .541 

•611 

•168 

22 i 

•331 1 

[ -215] 

[ -198] 

•067 

•121 

•453 1 

•226 

•043 

•148 

•327 

[ -418] 

•141 

23 ! 

; -109 1 

•233 

•103 

•138 

•145 

•500 

•273 

[ -IIH] 

•316 

•184 

•267 

•268 

24 , 

•363 ( 

•392 

•111 

•098 

1 

•134 

•150 

•073 

•149 

•213 

•192 

•346 

25 

[ -257] 1 

•432 

•095 

•034 

•100 

•234 

•230 

•056 

•201 

[ -274] 

•407 1 

•537 

20 

•112 1 

•105 

•258 

r •112] 

•0^4 

•085 


•129 

•263 

320 

•198 ! 

•335 

27 

•403 ! 

•1^6 

’•091 

•062 

•091 

•111 

•148 

•108 i 

[ -258] 

•126 

•311 1 

[ .240] 

28 

•227 1 

•159 

•102 

* -214 

• 160 

[ -133] 

•068 

•054 

•274 

I -174 

•230 

•047 

29 . 

•322 1 

«• 

[ -255] 

•12§^ 

•059 

•087 

•083 

•088 

•229 

• 122 

1 [ -250] 

•086 

30 ,^! 

•195 i 


•322 

•081 

•048 

•164 

•086 

[ .104] 

•4p32 

•090 

,320 

•092 

31 1 

’ ■ i 

•272 1 


•553 ! 


[ -069] 

• 1 

•131 

' 234 


•111 


•04 1 


TABLE LVIII. — ^piurnal Range of the Barometer, with reference to the Moon’s Age and 

Declination, for 1846. 


Moon's 

•ige. 

! 

j Mean 

1 hiurnij^l 

1 Range. 

Aioon’fi 

Ago. 

Moan 

Diurnal 

Range. 

; Altor 
i Moon 
j farthost 

1 *l^orth. 

Moan* 

Diurnal 

Range. 

Moon 

farthest 

North. 

J 

Mean 

Diurnal 

Range. 

i»iy. 

™ 

! in. 

J»a>. 

ill. 

1 l)nv. 

in. 


. 

in. 

1 5 

0204 

. '* . 

0221 

0 

0-222 

14 

0-232 

16 

•1^7 

1 

•147 

1 

•233 

15 

.222 

17 

1 -208 

2 

•248 

2 

•251 ’ 

16 

•250 

18 

i 200 

3 

•248 

1 ^ 

•181 

17 

•H>6 

19 

i 192 

4 

•207 

! 4 

' -216 

18 

•208 

20., 

i 209 

5 

•182 

1 5 

• 171 

19 

•173,. 

21 

f -228 

6 

•191 i 

6 

•164 

• 20 

•1416 

22 

! -255 

7 

•257 


-•148 

2D 

• 182 

23 

•146 


•202 

! 8" 

•132 

22 

•219 

24 

•298 

9 

. -190 

1 ^ 


23* 

•176 

♦ 25 

•179 i 

10 

•189 

' 10 

•24^ 

24 

•949 

26 

! ^ -187 1 

i 

•152 

11. 

•244 

25 

•228 

27 

219 ' 

! V/ 

i .18W- 

! 12 

•201 

i6 

•228 

28 

*212 i 

13 

1 .155 " 

13 

•175 

. 27 

•215 

29 

i ?253 1 

14 

•155 

• 





i , Vi 


• 
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Results of the Makeestoun Observations, 1840 


TABLE LIX. — ^Extreme Readings of the Barometer for each Month ; Extreme Mean Daily Heights 
for each Month ; and Extreme Diurnal Ranges for each Month, together with the Ranges and 
Means of the, Extremes, for 1846. 


Month. 



Extreme Readings 

. 


Extreme Daily Means. 


Extreme Diurnal Ranges. 


Highest. 


IjoweBt. 

Range. 

Mean. 

Highest. 

Lowest. 

Range. 

Mean, i 

Greatest. 

Least. 1 


d. 

h. 

iti. 

a. 

b. 

in. 

in. 

in. 

<]. ! in. 

fl. 

in. 

in. 

in. 1 

d. 

in. 

d. 

in. 

Jan. 

9 

0 

30.304 

21 

18 

28-498 

1806 

29-401 

9 ; 30-245 

22 

28-663 

1-582 

29-454 i 

1 

0-761 

17 

0-055 

Feb. 

9 

23 

30268 

24 

22 

28-863 

1405 

29-565 

10 30-197 

25 

29-041 

1-156 

29-619! 

3 

0-539 

13 

0-031 

March 

11 

10 

30-380 

16 

8 

28-492 

1-888 

29-436 

12 30-266 

16 

28-707 

1-559 

29-486 : 

21 

0-730 

19 

0.022 

April 

29 

21 

30058 

2 

18 

28-823 

1235 

29-440 

30 30-025 

2 

28-913 

1-112 

29-469 i 

3 

0-436 

7 

0-032 

May 

28 

18 

30.066 

18 

4 

28-772 

1-294 

29-419 

29 : 30-034 

18 

28-798 

1-236 

29-416' 

21 

0-496 

20 

0-034 

June 

16 

10 

301 15 

23 

18 

28-988 

1-127 

29-551 

16 30088 

24 

29055 

1-033 

29-571 1 

23 

0-500 

2 

0-023 

July 

30 

10 

29-986 

18 

6 

28-778- 

1-208 

29-382 

30 29-939 

18 

28-911 

1-028 

29-425 1 

16 

0-437 

9 

0-042 

Aug. 

24 

20 

30-132 

13 

2 

29.118 

1-014 

29-625 

25 : 30-104 

18 

29311 

0-793 

29-707 ! 

13 

0-579 

5 

0-025 

Sept. 

12 

10 

30 351 

29 

4 

29-027 

1-324 

29-689 

12 '30-297 

29 

29-099 

M98 

29-698 I 

30 

0-432 

3 

0-032 

Oct. 

27 

0 

30061 

21 

4 

28-582 

1-479 

29-321 

27 .30025 

21 

28-702 

1-323 

29-363 j 

14 

1-026 

30 

0-090 

Nov. 

10 

0 

30 352 

20 

8 

28-267 

2-085 

29-310 

12 ■ 30-325 

20 

28-760 

1-565 

29-542 i 

20 

0-970 

{-?} 

1 

0-031 

Dec. 

30 

22 

30304 

22 

18 

28-681 

1-623 

29-492 

31 130-279 

21 

28-749 

1-530 

1 

29-514 

25 

0-537 

28 

i 0-047 

1 


TABLE LX. — Daily and Weekly Means of the Pressure of the Wind, in Pounds on the Square 
Foot of Surface, deduced from the greatest pressures occurring between the Observation Hours, 
in 1846. 


Feb. March. April. May. Juno. Aug. Sept. 


lb. 

1-97 

014 
0-36 • 

[0-89] 

0.17 

0. 8fP 
isaf 
204 

1. go 
V;^o 
[0.82] 

0-12 . 
003 
01 7 
030 
0.02 

01 5 
[O.s-l] 
0.83 ' 
.1.35 
0.60 
013 
005 

o.ofe* 

'[0.40] 

• 0.17 ! 


n., 

037 

0-28 

1-08 

0-22 

[0-94] 

1-33 

1-39 

0-42 

0-29 

0-29 

0- 89* 
•[ 0-605 

1- 30 
0.36 

» 0-96 
0-39 
0-16 
O-IJ 
[0.31] 
0.30 
0-17 
0^69 
162 
0-94 
0.31 
[0.84]. 


lb. 

0.69 
1.52 
^0.72] 
1.29 
0-45 
0.27 • 
r.4S 
121 
082 
[1.28] 
2.10 

131 
081 
0.66 
0.55 
072 
[0-89] 
0.68 

132 

030 

090 

0-24 

fM2]. 

231 

173 



29 

30 

1-70 

2-58 


[0-25] 

0-12 

*0-96 

Q-12 

31 

_ 


12 







lb. 

0.30 
050 
062 
020 
0.12 
[0.36] 
019 
0-6 1 • 
042 
0*47 
024 
021 
[0.21] 
0-17 r 
0-12 
0.06 
009 
015 
Oil 
[0.31] 

027 
0-5? • 
070 
0.10 

028 
052 


[0.32] 

0*18 

061 

, 0.22 


lb. 

[0.80] 

145 

0.87 

1-26 

036 

092 

023 

[0.31] 

021' 
007 
0-07 
0-09, ' 
0.02 
0.07 
[0.72] 
1.85 
131 
099 

1.75 

3.57 

1.84 

[1.311 

0-24 

627 

0.17 

059 


2.36 

1.22' 

[0*96] 

046 








• pBESsimE OP the* Wend, 1846 , 
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TABLE LXI. — ^Daily and Weekly Means of the Pressare of the Wind in Ponnds on the Sqniae Foot 
of Surface, deduced from the ^eatest pressures observed within 10** nt the P^onrg of Observation 
in 1846. 



TABLE LXII. — Mean Pressure of Wind with reference to the Moon’s Age and Deolipation, 

for 1846. 



1 

Moon*B 

Age. 

a 

• 

Pressure 

of 

Wind.* 

■ 

Moon’s 

Age. 

Pressure 

•of 

Wind. 

^ After 
• Moon 
farthest 
North. 

Pressure 

of 

Wind. 

After 

Moon 

farthest 

North. 

Pressure 

of 

Wind. 




MAG. A^ MET. OBS. 1845 AHD 1846. • 







































Pressure of the Wind, 1846 
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TABLE LXIV . — MearivS of the Maximum Pressure of Wind between the Hours oi' Observation for 
each Month, for each of the Astronomical Quarters, and for the Year 1846. 


Makerstoun 

Mean Time. 

9h,_„i7h. 


19'^— 21'*. 

21»*— 23h. 

23^*— 1’*. 

l‘'-~3‘'. 

3»^— 6‘'. 

5h__7h. 



Ih, 

li>. 

U). 

n>. 

III. 

111. 

111. 

U). 

j n>. 

January 

1-37 

0-73 

0-67 

094 

104 

0-96 

0-80 

084 

105 

February 

1-90 

0-73 

0-92 

M9 

M3 

140 

122 

082 

057 

M arch 

1-40 

0-96 

1-28 

138 

1 -55 

149 

138 

0.98 

0-73 

April 

0-76 

042 

0.68 

085 

109 

1-08 

1 05 

068 

034 

May 

0-88 

0-56 

I 09 

1-37 

1.45 

156 

1-54 

104 

0-64 

June 

0-72 

0*44 

070 

083 

106 

1-26 

095 

079 

0.57 

July 

0-95 

0-<!7 

0-96' 

1-21 

i>i 

1*32 

M3 

094 

0.69 

August 

0-39 

0-33 

0.37 

048 

057 

058 

0J7 

0.35 

0-24 

September 

0-32 

0-22 

024 

041 

0.51 

i 0.^)1 j 

046 

032 

1 020 

October 

1-05 

0-57 

070 

095 

1 1-08 

j 089 i 

i 081 

0-71 

1 0.60 

November 

1-28 

062 

090 

110 

i 109 

; MO i 

0-92 

0-96 

1 085 

December 

1.02 

0‘67 

05 3 

060 

1 

0-64 

j 0-71 ! 

1 0*66 

0*68 

1 0.69 

Nov., Doc., Jan., 

J.22 

067 

070 

0-88 

092 

0-92 

i 079 

0-83 

; 0-86 

Feb., JMar., Apr., 

1*35 

070 

0-96 

M4 

126 

1 132 

1-22 

083 

1 0-55 

May, June, July, 

0*85 

0-56 

0-92 

M4 

1-25 

! 1.38 

121 

092 

‘ 0-63 

Au^., Sept., Oct., 

0-59 

037 

! 

044 

061 

0-72 

0.66 

0.58 

0.46 

035 

The Year 

1 00 

0 58 i 

1 

0-75 

094 

1-04 1 

i 

107 

‘ 095 

! i 

076 

060 


TABIjE LXV. — M trails of the Ma.tvnum Pressvire of Wind within 10”’ at the Hours of Observation» 
for each Month, for each of the Astronomical Quai^ters, and fo j the. Year 1846. 


Makerstoun 

Mean Time. 

17K 

tyi-. 

21 »i. 

23»‘. 

1 

• i'-. 

i • ^ 

3>'. 

1 5^‘. 


.... 


lb. 

lb. 

lb. ^ 

Ib. 

lb. 

lb. 

i fb. 

lb. 

j lb. 

J aniiary 

•048 

0 37 

0-36 

0-51 

049 

0-42 

047 

0-58 . 

t 044 

Fehruary 

042 

037 

0-53 

0-7?. 

0-57 

, 085 

0-49 

* 0 22 • 

032. 

March i 

057 

044 

093 

072 

1 071 

0.‘)5 

.0.58 

0-49 

(1-40 

April • 

019 

0.31, • 

0-50 

055 

0-59 

O-rtl 

0-41 

* 0-26 

0.18* 

May ' 

• 020 

0-44 

080 

0-96 

0-97 

0-99 

076 

0.42 

027 

June 

0-48 

030 

0-46, 

o.&i 

061 

0-'52 

053 

031 

028 

July 

029 

0 40 

{)-70 

0-68 

072 

0-^8 

053 

046 

0-34 1 

Au^2:ust i 

•Oil 

016 

0.32 

035 

0-25 

030 

0-26 

016 

010 

September j 

' 010 

013 • 

t).20 

! 0-36 

i 0-29 

0-29 1 

021 

0.]8 

(MO 

October ■ 

; 034 

•p.33 

• 0-43 

0-59 

j 050 

, 0 55 

0-43* 

p.,43 j 

041 

November I 

0-37 

040 

0*43 

0-59 

1 0-59 

059 

049 

0.56 

042 

December ji 

031 

0-31 

0.46 

0-41 

rf).35 

0.47 

038 

0 . 39 ’ j 

* 031 

• 

1 

Nov., D8 c.* Jan., 

0.*39 

036 

0-42 j 

0-50 

0-48 

•049 

1 

0.^15 • 

0-51 ! 

039 

Feb., Mar., i^pr., 

039 

037 

0-65 i 

0-07 

0.fj2 

0.8(1 

0-49 

• 0..13 i 

0-30 

May, June, July, j 

0-22 

0-38 } 

► 0-67 ; 

0-72* • 

077 

076 

06 1 

0-40 : 

030 

Aug., Sept., Oct., j 

0-18 

021 1 

0-32 i 

• 

0-43 i 

035 

• 

0.3& 

030 

0-26 1 

_ 6-20 

The^Year : 0*30 . 

0.33 i 

i 

0*51 ! 

^ i 

058 j 055 1 

•» • 1 

0.61 

i 0.46 

0-37 

1 

, 0-30 1 

t 

1 



• 1 

ul: 

i 









Results of the Makekstoun Obsbbvattons, 1846. 


TABLE LXVI.— Number of Times which the Wind blew from each Point of the Compass at the 

together with the sums of the Pres- 










Pressure and Direction of the Wind, 1846. 
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Observation Hours, with a Pressure of one-tenth of a pound or upwards on a square foot of surface* 
sures, for each Month in 1846. 


July. 

I August. 

September. 

October. 

j| 

|| November. 

ii 

1 

j December. 

Wind blowing 
from 

Times. 

Press. 

1 

Times. 

Press. 

'1 

Times. 

Press. 

Times. 

i Press. 

1 

i Times. 

Press. 

I 

! Times. 

Press. 


lb. 


lb. 


lb. 


1 lb. 


lb. 


lb. 


4 

1-9 

3 

0-4 

6 

0-9 

6 

; 8.8 

10 

102 

12 

14-2 

N. 

... 


4 

1-2 

2 

0-5 

2 

04 

... 

... 

1 

27 

Nby E. 

5 

1*6 

9 

21 

5 

0-5 

14 

; 185 

4 

0.7 

7 

6*6 

NNE. 

3 

07 

8 

1-3 

6 

0-8 

5 

36 

... 

... 

... 

... 

NE by N. 

19 

41 

22 

3-9 

16 

3-5 

5 

05 

3 

03 



NE. 

4 

0-8 

5 

1-2 

1 

10 


... 

... 

... 

1 

0*1 

NE by E. 

8 

2-3 

11 

21 

13 

4-4 

3 

04 

2 

0-2 

1 

01 

ENE. 

2 

06 

2 

0-5 

... 

... 

2 

03 


... 



E by N. 

2 

0-3 

11 

21 

9 

1‘2 

3 

03 

2 

02 



E. 

... 

... 



... 

... 

... 

... 

... 

... 



E by S. 

1 

02 

2 

0*4 

4 

20 


16 

2 

0-2 



ESE. 

... 


2 

02 

... 


1 

03 

1 

01 


... 

SE by E. 

1 

02 

8 . 

/2 

7 

2-4 

4 

14 

3 

0-9 


... 

SE.‘ 


... 


... 

... 


3 

12 

1 

20 


... 

SE by S. 

2 

02 

2 

0-2 

4 

0.9 

8 

7-4 

13 

• 

142 

J 

0.2 

SSE. 

3 

29 

2 

0 4 

1 

01 

...» 


4 

70 

3 

0*3 

SbyE. 

9 

6-7 

7 

• 

45 

6 1 

M 

12 

31 

36 

25. 5 

•4 

,0*4^ 

S. 

6 

8-8 

7 

1-5 

6 

16 

4 

15 

» 4 

13 

1 

0-2 

'S by W. 

30 

2M 

21 

^ 5*0 

16 

40 

^44 

259 

30 

20.7 

13 

• 2.4 

ssw. 

12 

9-7 

6 

3-0 

5 

10 

5 

2.i 

5 

36 

9 

3 

1-7 

• silVbyS. 

42 

* 28-6 

23 

10-6 

32 

y.o 

23 

117 

16 

9.3 ^ 

24 • 

9.7 

1 

sw. 

• ' 

17 

114 

b « 

• 30 

7 

• 1.8 

2 

03 

3 

2-4 

5 

12 

sw by W. 

19 

15-2 

12 

3-5 1 

11 

27 


413 

5 

12 

17 

27 

WSW. 

6 

4-4 

1 

• 03 

2 

0-8 

2 

03 

1 

01 

3 

08 

W by S. 

8 

40 

2 

03 

.6 

• • 

10 i 

• 

8 

13 

1 

01 

11 

2*4 

W. 

1 

09 

1 

0-1 

. 1 

01 

1 

06 

1 

01 

2 

04 

•* WbyN. 

6 

21 

1 

0-4 

2 

06 

4 

10 

^3 

0.7 ‘j 

5 

07 

\V^W. 

2 

•O.ft 

... 

• 

”*• 

1 

M 

3 

10 

... ! 


10 

5.6 

• ■ 

NW by W. 

5 

1-4 . 

3 

0-5 

8 

1-4 

3 

2.4 

7* 

2-8 

• 36 

150 

M NW. 

... 

... 

1 

02 


• 

3 

29 

3 

1-4 

• 12 

92 

NW by N^ 

1 

10 

5 ^ 

22 

4 

1.8 

• 

2 

11 

7 

3.5 

13 

.11.2* 

NNW. 

• 

2 

•23 

It 

1 

01 ' 

3 

0-4 

6 

3.3 

!• 

• 

3 

21 J 

i 

6 

3.4 

N by W.. 


mIIg. and met. obs. 1845 and 1846. 
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Kesults of the Makeestoun Obseevations, 1846 . 


TABliE LXVII. — Number of Times which the Wind blew from each Point of the Compass 

the square foot of surface, together 


Wind blowing 
from 

17“. 

19“. 

1 

21“. 

23“. 

1“. 

3“. 

Times. 

Press. 

Times. 

Press. 

Times. 

Press. 

Times. 

Press. 

Times. 

Press. 

Times. 

Press. 

N. 

5 

lb. 

3.8 

9 

lb. 

83 

4 

lb. 

5.5 

9 

lb. 

4.0 

10 

lb. 

7.8 

8 

lb. 

9-3 

Nby E. 

1 

1-0 

... 

... 

3 

50 

4 

5.8 

... 

... 

4 

4.7 

NNE. 

5 

2-4 

6 

3.3 

1 5 

4.1 

12 

91 

8 

52 

13 

8.3 

NE by N. 

4 

20 

10 

3.0 

2 

15 

2 

03 

5 

2.5 

3 

M 

NE. 

6 

12 

5 

19 

15 

4-5 

11 

4.7 

16 

3.6 

18 

6.7 

NE by E. 

1 

01 

... 

... 

3 

15 

2 

0.7 

8 

2-4 

4 

21 

ENE. 

3 

12 

4 

1-8 

6 

06 

9 

3.6 

11 

3.9 

8 

3.7 

E by N. 

... 


... 

... 

4 

14 

2 

03 

... 

... 

3 

07 

E. 

... 

... 

1 

0-1 

2 

02 

9 

19 

10 

21 

5 

25 

E by S. 

... 

... 

1 

0-1 

... 

... 

... 

... 

... 

... 

... 

... 

ESE. 

... 


... 

... 

^ 2 

1*7 ^ 

4 

2-3 

5 

2.8 

6 

22 

SE by E. 

1 

0-3 

1 

0-8 

2 

03 


... 

1 

01 

1 

01 

^E. 

5 

1-4 

3 

M 

! 1 

f 

0.1 

4 

21 

*\* 

,2.0 

8 

3.3 

I3E by S. 

1 

04 

1 

0*3 

2 

02 


13 


... 

2 

21 

SSE. , 



3 

13 

9 

5.3 

6 

71 

6 

* 7.8 

7 

3.5 

S by E. 

1 

06 

2 

* 0.2 

6 

.5.2 

2 

30 

... 


1 

0.4 

S. , 

• 12. 

7?3 

16 

IM 

16 

23.3 

18 

^ 124 

• 22 

11.6 

13 

7.8 

S by W.* 

9 

4-8 

12 

€.0» 

7 

90 

8 

61 

12 

72 

5 

3.0 

ssw. 

26 * 

110 

30 

12-2 

27 

171^ 

35 

33.5 

2V 

20. 1 

33 

20.4 

SW byjs. • 

10 

9.9 

8 

6.3 

10 

5.5 

14 

137 

19 * 

I8.9 

16 

19.9 

! *SW. 

30 

•19.5 

32* 

« 

16-3 

32 

18.6 

30 

• 

237 

33 

23. 3 

38 . 

389 

SW by W.’ 

7 

41 

10 

4.2 

14 

89 

12 • 

7-9 

15 < 

,14.4 

10 

25 

WSW. 

13 

32 

11 

3.7 1 

• 

24 

12a 

22 

11.6 

Vd 

9.6 

16 

9.3 

W by S. ! 

3 

10 

5 

1.4 1 

4 

1 

3-6 

... 

*• 

6 . 

30 

7 

9-5 

w. 

6 

3-9 

7 

8.5 ! 

1 8 

3.9 

• ir 

50 

r 

12 

8.8 

16 

105 

WbyN. •' 

1 

12 


0.7 

i 4 

4.4 

2 

15 

« 

6 

3.4 

6 

31 

WNW! 

i 

6 

1‘2 

4 

l.« 

i 5 

31 

8 

7.5 

4 

3.5 

6 

4-8 

NW by W. 

« 2 

i 1 

03 

• 2 

1*4 

1 ^ 

4.4 

6 

1*6 


0.9 

• 3< 

0.8 

NW. M ^ 

7 

3-0 1 

5 

tl‘4 

1 ,10 

3.9 

12 

4.2 

12 

00 

• 11 

3.0 

;^W*by N. 

1 ^ 


3 

1.6 

T 

1 ^ 

14 

c 

3 

17 

2 

14 

3 

36 

NNW. 

• 4 * 

2.5 

6/ 

23 

1 3 

2.1* 

4 

07 

10 

• 27 

6 

20 

sNbyW. 

4 

2.4 

4 

c 

! 

3.0 

i 

• 5 

#• 

» 

22 

1 

1 

42 

• 3 

1 

l.*4 

3* 

0.4 



Peessure and Direction of the Wind, 1846, 
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at each Observation Hour in 1846, with a Pressure of one>tenth of a pound or upwards on 
with the sums of the Pressures. 


6“. 

7»>. 

9h. 

i 9 Observations. 

12 Observations. 

Moan 

Pressure, 

Wind blowing 
from 

Times. 

Press. 

Times. 

Press. 

Times. 

Press. 

: Times. 

Press. 

Times. 

Press. 

Wind 

Blowing. 

10 

lb. 

4-9 

6 

lb. 

1-9 

6 

lb. 

8.0 

! 

i 67 

lb. 

53.5 

83 

lb. 

71-2 

lb. 

0.86 

N. 

2 

09 

2 

0.9 

2 

0.8 

18 

191 

22 

21-8 

099 

NbyE. 

12 

7-2 

11 

7.6 

17 

44 

89 

516 

122 

fil-8 

051 

NNE, 

6 

14 

4 

07 

4 

0.7 

1 40 

132 

52 

17.2 

0.33 

NE by N. 

13 

2-5 

13 

25 

13 

1.6 

no 

292 

138 

334 

0-24 

NE. 

3 

1-3 

5 

10 

2 

0.3 

28 

9.4 

32 

10.0 

031 

NE hy E. 

10 

33 

10 

1-9 

3 

0-8 

64 

20.8 

73 

23-8 

0-33 

ENE. 

1 

01 

2 

04 

... 

... 

12 

29 

12 

2.9 

0-24 

E by N. 

5 

2.3 

3 

M 

6 

0.6 

41 

10-8 

51 

1^7 

0.23 

E. 

... 

... 

... 

... 

... 

... 

1 

01 

1 

01 

010 

E by S. 

4 

0-6 

1 

0.1 

1 

0-1. 

23 

9*8 

24 

9.9 

041 

ESE. 

2 

M 

2 

10 

... 

a 

10 

3.7 

11 

4.1 

0-37 

SE by E. 

6 

1-3 


/o-s 

3 

1.3 

37 

131 

49 

171 

0.35 

SE. 

... 

... 


... 

1 « 

01 

10 

4,4 

13 

54 

0.39 

SE by S. 

6 

33 

6 

2.6 

5 

17 

54 

33-9 

, 70 

38-} 

1 055 

SSE. 

7 

5-8 

4 

15 

2 

1.2 

•25 

17-9 

29 

206 

071 

S by E. 

18 

9*6 

15 

7.6 


1-6 

136 

V 

163 

105*6 

»0.64 

S. 

6 

3-2 

7 

38 

5 

4.7 

71 

47-3 

’ 92 

620 

067 

S by W. 

33 

16-2 

28 

’ 17.9 

32 

16.1 

271 

164.5 ! 

358 

205 1 

’ 0 57 

^ SSW. 

9 

12-5 

15 ’ 

8.9 

12 

7.6 

113 

1032 

14p 

129-4 

0.89 • 

aw by S, 

i 35 ^ 

23‘7 

41 

194 

27 

, 13.8 

298 

197-2 

383 

247 1 

• 065, 

sw. • 

15 

*117 

r 

6-2 

' 9* 

6.1 

101 

660 

125 

81-3 

065 

SW by W. 

13 

4-8 

20 

*8-3 


4.9 

* 145 

• 67-5 

184 

.79-6 

043 

WSW. 

1 

0-1 

5 • 

1.0 

. 3 

2.2 ! 

34 

21. 8 

43 

20-6 

062 

W by S. 

9 

4-0 

4 

0.8 


* • 

.1-7 1 

81 

47-1 

102 

55-5 

0.54 

W. 

5 

3.3 

3 

04 

* 2 

0.7 

31 

187 

35* 

21-5 } 

0-61 

* .W by N. • 

8 

4.9 

4 

1-2 

5 

3.9 

50 

315® 

66 

39-1 |i 

0.59 ! 

WNW.. 

1 

► 1-1 

2 



... i 

23 

10-9 

26 • 

11-3 { 

,o.^y 

• 

NWby W. 

14 

69 

8 

65 

6 

3.0 ! 

85 

.3^.7 

104 

45-7 j 

0-42 

NW. 

2 

15 

5 

4.3 

1 

*0.2 

25 

175 

31 

20-5 

0-66 

Nw'by li. 

5 

3-9 

« 

4.8 

5 

4.9 

49 

259 


370 

•0-60* 

NNW. 

2 ' 

' 0.7 

2 

13* 

1 

9.2 

2^.| 

1 

•l^.8 

36 

,19-7 

0-55 

Nby Wr 
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Results of the Makekstoun Observations, 184G. 


TABLE LXVIII. — gums of the Pressures of the Wind in Table LXVL, resolved into the Four 
Cardinal Points of the Compass, together witli the Value and Direction of the Resultant for each 
Month, for each of the Astronomical Quarters, and for the Year 1846. 


Period 

1846. 



Resultant. | 

N. 

v :. 

S. 

vv. 

Hums. 

Means with reference to 
Whole No. No. ofObs., 

of Obs. Wind blowing. 

Directions. 

1 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

lb. 

c 

January 

d-8 

02 

71-3 

072 

902 

0-37 

050 

S. 43 W. 

February 

12-3 

0*9 

r)8-o 

1>8-'1 

81-5 

0-38 

052 

W. 34 S. 

March 

7-(l 

1*7 

103-2 

75*0 

120-8 

0.52 

0.79 

S. 38 W. 

April 

60-4 

302 

150 

101 

49.0 

021 

028 

N. 24 E. 

May 

19*1 

230 

72-2 

75.3 

74. 1 

0.32 

0-30 

S. 41 W. 

Juno 

7-3 

7-4 

62-2 

514 

704 

0-30 

0.42 

S. 39 W. 

July 

J3-8 

8-0 

79-3 

72-2 II 91-3 

0-38 

041 

S. 41 W. 

August 

119 

110 

254 

19-5 150 

0-07 

0.08 

S. 30 W. 

September 

113 

131 

20.0 

191 

11.2 

0-05 

000 

S. 34 W. 

Ocitober 

39.G 

109 

.50.3 

32-3 

18-7 

0-08 

010 

W. 35 S. 

November 

19-9 

9.1 

79.8 

25.3 

1)2.0 

0-28 

0-30 

S. 15 \ V . 

December | 

58-3 

34 

134 

41.() 

58.9 

021 

0.31 

N. 40 W. 

Astron. (Irs. i 


t 





i 


Winter 

83 0 

187 

1015 

13 11 

141.3 

0.20 

027 

W. 35 S. 

Spring j 

80-3 

32.8 

1702 

1541 

154.0 

0-23 

032 

1 W. 38 S. 

Summer 

40.2 

39-0 

213.7 

1989 

235-5 

0.33 

0.40 

S. 43 W. 

Autumn 

62-8 

410 

90.3 

712 

44.7 

0.06 

0.08 

S. 41 W. 

The •Year. 

2f)(i-3 

1327 

050*7 

558 3 

573-5 , 

020 

020 

W. 42 S. 












IF ABLE LXTX. — Sums of tlie Pressures of the Win4 in Tal)le LXVll., resolved mi the Four 
Cardinal Points of the Compass, togetlier with tbc Value and Direction#of tlie Resultant, for eacli 
of the Obs^irvation llours, and for the Yc^fr 1846. 


« 

•idakerstoun 
Mean /rime. 

' • Hums of Pressures rcsolvct 

t 

•N. ' * -E. t| S. 

1 

in 

• 

W. 

Sums. 

Resultant. , 

Means with reference to 

Wbrle No. No. of Dbs., 

of(fbs. J Wind blowt'ng. 

Directionii 

9 

li. 

1 lb. 

lb. , 

lb. 

lb. • 

lb.* 

lb. 

^b. 

0 

17 

19.3 

0.2 

51.2 

428 

48.6 

OHi 

0.27 

W. 41 S. 

19 

; 215 

8.4 

51-8 

44.3 

15. 1 

0.11 

0.22 

W. 37 S. 

21 

3 2. 5 

150 

87.1 

60 3 • 

74.9 

* 6-24 

0-31 

W. 47 S. 

23 

• 30.7 

21-8 

99.4 

75-4 

82-5 

' 0-26 

0-31 

W. 49 S. 

1 . 

;9.o 

20-7 

910 

80-0 

859 

0-27 

030 

W. 46 S. 

. 3‘ 

400 

24-7 

88.9 

• 90-0 

82.1 

0.26 

029 

W. 37 S. 

5 

3’;0 

169 

730 

04-7 

64.0 

020 

024 

W. 42 S. 

, 7 

58 3 • 

120 

*60.0 

51-7 

512 

0-16 

• (i'-21 

W.Mlf S. 

9 •'« 

237 

0.9t 

40.7 

43-({ 

1 « 

42-8 ! 

0-14 

021 

W. 32 S. 

• 

Slim of, 9 Obs. 

265.6 

132.(> 

0509 

558-8 

574.5 

€ 

020 

026 

I W. 42 S. 

Sum of 12 Obs. 

% 

33f).] 1 

1522 

i 79;‘B 

j 

687-5 

710.8* 

019 

0.26 , 

W. 41 S. 



Extent of Clouded Sxr, 1846: m 

It 

TABLE LXX* — ^DifPerenoes of fhe DirectioiiB of Motions of the Lower and Upper Onmnte of Air^ m 
deduced from the Comparisons of the Direction of the Wind and the Motions of the Clouds in 1M6. 



TABLE LXXI. — ^Daily and Weekly Means of the Estimated Extent of Clouded Sky, the whole Sky 

covered being 10, for 1846. 



'jtlkO, AND MBT, OB0. 1846 AKD 1846. 












































86 


Results or the Makeestoun Observations, 1846. 


TABLE LXXII. — Means of the Estimated Extent of Clouded Sky at the Observation Hours for 
each Month, for each of the Astronomical Quarters, and for the Year 1846. 


MakerAtoun 

Mean Time. 

I7h. 

iph. 

21»'. 

23“. 

P. 

3»«. 

6 “. 

7K 

9^ 

January 

7*7 

8*6 

8*1 

8*5 

8*4 

8*1 

8*5 

8*1 

7*7 

February 

6*9 

73 

8*7 

8*1 

8*1 

8*8 

82 

8*2 

7*8 

Mforch 

7*8 

7*4 

7*8 

7*5 

7*1 

7*3 

5.9 

59 

6*1 

April 

8*5 

82 

8*3 

9*4 

92 

8*4 

7*8 

7*8 

7.4 

May 

6*6 

7*7 

6*8 

7*1 

7*3 

7*5 

6*6 

7*7 

6*6 

June 

5*1 

5*3 

5*5 

6*3 

6*9 

6*8 

70 

6*1 

6*2 

July 

8*8 

9*2 

9*1 

8*6 

89 

8*6 

8*3 

8*3 

8 3 

August 

! 

7*9 

7*2 

7*8 

8*0 

6*7 

6,0 

5*7 

60 

September 

7*4 

7*3 

7*8 

8*0 

77 

7*7 

7*2 

7*1 

6*1 

October 

' 7*1 

7*6 

8*2 

8*3 

7*9 

6 8 

7*6 

6*1 

64 

November 

7*2 

7*0 

6*3 

7*8 

7*7 

81 

76 

6*9 1 

76 

December 

1 5*5 

7*1 

6*4 

6*0 

62 

6*5 ! 

5*4 

1 

4*6 

5 0 

Nov., Dec., Jan., 

6*8 

7*6 

6*9 

7*4 

7*4 

7*6 

72 

6 5 

68 

Feb., Mar., Apr., 

7*7 

7*6 

8*3 

8 3 

81 

8*2 

7 3 

7*3 

7*1 

May, June, July, 

6*8 

7*4 

7*1 

73 

7*7 

7*6 

7 3 

7*4 

7 0 

Aug., Sept., Oct., 

7*5 

7*6 

7*7 

80 

7*9 

7*1 

6 9 

6*3 

6*2 

The Year, 

7*21 

7*55 

7 52 

7*78 

1 

7*78 

7*61 

7*17 

687 , 

6 77 


TABLE LXXIII. — Quantity of Rain by the Observatory, Garden, and Gre^ihonse Gauges, for the 

Years 1846-1849. 


Mouth. 

' 

Observatoi*/ Gauge 


Garden Gauge 
.4? 

fi. 

(ireeiihouse Gauge 


1846. 

1847. 

1848 

1849. 

1846. 

1847 

w 

1848 

1846 

1847 

1848 

1849 


in 

in 

in 

in 

in 

in 

in 

m 

in 

ill 

in 

„ 3ja. 

1-901 

0*624 

1*166 

2-77.‘) 

1*95 

0*70 

0*95 

1*59 

0-67 

0*85 

2 00 

Feb. ' 

1*827 

0*484 

3 780 

' 1 305 

1*67 

0*52 

3*68 

1 14 

0*44 

3*18 

0 70 

' March 

2 29b 

0 330 

3*?i50 

^0*929 

2-17 

0*44 

3*2i9 

1*6 1 

0*29 

2*79 

0 78 

April 

2*272 

1*201 

1*028 

2*480 

1*92 

1*16 

1*05 

1 68 

0*iil 

0 80 

1*74 

May 

2*975 

4 335 

0*350 

2*831 

2*82 

4*16 

0*53 

2.45 

346 

0 46 

246 

June 

2*761 

1-970 

3*326 

2*379 

2*55 

1-86 

3.67 . 

2.26 

' 1*67 

3 35 

2*07 

July 

7*124 

2 099 

1*294 

2*383 

5*31 

3 27 

1*40 ’ 

5.43 

309 

0 95 

198 

Aug. 

4*738 

1*035 

3*223 

2*547 

4*69 

1*08 

2*60 

4*34 

0*87 

232 

2 12 

Sept. 

jJ;586 

1*375 

M 82 

1*973 

4.37 

1*24 

1.42 

4*14 

1*01 

1*14 

1*57 

Oct. 


2*778 

4*152 

2*417 

3 27 

2*31 

3*72 

2.92 

2 10 

3 30 

2*15 

Nov. ' 

2.0£il^ 

1*839 

2*252 

1*30^ 

1*88 

1*71 

Gauge 

1*24 

1*38 

1*80 

0*95 

Dec. 


4*006 

1*627 

2*000 

1 

1*95 

3*21 

broken. 

1 15 

2*95 

1*20 

1*46 

Sums 

„{J7-8S4 “ 

! 1 

I ''76 

27*230 

25*328 j 

34*45 

1 

21*66 

• 

29 95*' 

18*74 

22*14 

' 19*98 


** « . * 

Tables in the preceding pages have been formed in the manner already described in the 

volume for 1844. 

































